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OEIGINAL ARTICLES. 

THE LEUKOCYTIC PICTURE IN INFLUENZA. 

By C. H. Bunting, M.D., 

MADISON, W18. 

(From the Pathologic Laboratory of the University of Wisconsin.) 

The two recent epidemics of influenza have given opportunity 
for restudjnng the blood changes in this disease. Yet such study, 
judging from the reports, has been for the most part incidental to a 
general clinical study and has not been sufficient to establish the 
leukoc 5 i:ic picture in the infection. At least I have found but one 
paper, that of Adler, ^ of Zurich, in which the blood findings have 
been a matter of primary interest and have received adequate con- 
sideration. 

In the text-books on clinical diagnosis and on medicine commonly 
available to students the notes on the leukocytic picture of influenza 
are hazy and contradictory. These books, as a matter of course, 
have not had the benefit of the findings in the recent epidemics. 
Further, in many cases, their statistics seem to have been compiled 
from single counts in a patient, without reference to the day of the 
disease, or without accurate determination of the presence or absence 
of complications in the patient. Thus, Cabot^ states that five- 
sixths of his cases had a normal leukocyte count, and of the eleven 
with leukocytosis one or more had complications. Emerson® 
reports that after an early low leukocyte count one-half of his cases 
showed a count of over 10,000 cells, some even reaching a count of 
20,000. Yet in his statement that “influenza covers a wide group 

* Folia Hiematologica, November, 1919, xxv, 16. 

2 Clinical Examination of the Blood, 2d edition, 1898, p. 214, 

= Clinical Diagnosis, 2d edition, 1908, p. 528. 

■ YOP. 162, NO. 1. — jpLT, 19?J, 


2 


bunting: the leukocttic picture in influenza 

of cases,” one has evidence that at the time of publication (1908) 
, he did not have a clear-cut idea as to the specificit}^ of the infection. 
Simon^ states that in uncomplicated cases the leukocjtes are com- 
monly diminished but may be normal, and that vdth a count of 
over 15,000 cells some complication is present. During the com-se 
of the disease he records a Ijmiphocytosis with low neutrophile and 
eosinophile values, and a return of neutrophile values to normal with 
convalescence. Webster® states that there is usually a diminution in 
white cells, though a normal count may be found, Bass and Johns® 
tabulate little or no increase in leukocji:es, wnth a differential 
increase in both neutrophiles and small mononuclears. Sahli^ 
makes no note of the blood picture because of the vague conceptions 
of the disease. The blood changes are apparently considered by 
some to have no importance in diagnosis, as no note is found con- 
cerning them in Albutt, in Monogra-pMc Medicine, or in hlusser. 
Lord,® in Osier’s Modern Medicine, reports that in 167 cases repre- 
senting the simple acute form of the disease with slight respiratory 
disturbance the leukocytes did not exceed 12,000 in 70 per cent., and 
in the other 30 per. cent, the greater leukocytosis could not be 
accounted for by complications. With deeper involvement of the 
respiratory tract, one-half of 54 cases with bronchitis and two-thirds 
of twelve cases with pneumonia gave a count of more than 12,000. 

In the joiunal reports of the 1918 epidemic, chiefly from the 
army camps, the statements of blood-findings are much sharper and 
show closer agreement,® Keeton and Cushman found a leukopenia 
(with a minimum count of 900 cells) in 46.6 per cent, of their cases 
. and a normal count in 24.7 per cent.; in the cases with recovery 
after bronchopneumonia there was a leukocjdosis in 62.2 per cent, ; 
and in the bronchopneumonia cases with fatal outcome a leuko- 
cjdosis in but 41.3 per cent. Brem, Bolling and Casper*® found a 
leukopenia practically always, in the influenzal stage, and they con- 
cluded that tlie initial infection produced a depression of the bone- 
marrow, but tliat the latter was capable of stimulation in secondary 
pyogenic infection. Ross and Hund" found a leukopenia with a 
count from 1800 to 3000 in their desperately ill influenza-pneumonia 
cases. Dever, Boles and Case*® found a tendency toward leukopenia 
well marked in some cases of uncomplicated influenza and a Icuko- 
ej'tosis in the majority of the cases with a complicating pneumonia. 
Zeedick*® found a normal count or a leukopenia in most of the 
uncomplicated cases and is much inclined to the opinion that anj' 
count above normal means a secondary bacterial invasion. In his 

< Clinical Diagnosis, 6th edition, 1907, p. 100. 

‘ Diagnostic Methods, 3d edition, 1913, p. 499. 

* I>nlx)ratory Diagnosis, 1917, p. 57. 

’ Clinical Diagnosis, 2d edition, (Potter), 1911, p. SOI. 

» Modem Medidno, 1907, ii, 481. 

• .Tour. Am. Med. Assn., 1910, Ixxu, 040. 

>0 Ibid., 1018, Iscxi, 2138. « Ibid., 1919, Ixxii, 640. '■ Ibid., 1919, Ixxii, 265, 

” Studies in Epidemic Influenza, Univ. of Pittsburgh, 1019. 
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opinion leukocji;osis at the end of the course is not a part of the blood 
pieture, but there is instead a gradual return to the normal count 
in convalescence; while with pneumonia there is, as a rule, a very 
moderate leukocjdosis if there is not a leukopenia. Kinsella and 
Broun*^ have emphasized, in addition to these leukocyte pictures, 
the great reduction in blood-platelets that occurs in the disease. 

Adler,^® whose paper came to hand after the completion of the 
study to be reported here, has attempted to construet the leukocytic 
picture of the disease by daily total and differential counts on the 
patients. He finds an increase in leukocytes during the prodromal 
stage and on the first febrile day. This is followed by a leukopenia, 
with reduction in neutrophiles, eosinophiles and basophiles which is 
due to marrow inliibition. This is succeeded by a positive marrow 
reaction, until, on the fom'th or sixth day, the blood-picture 
approaches the normal. There is also an early absolute reduction 
in number of l 3 Tnphoc 3 ’tes, followed by a reactive lymphocytosis. 
Adler insists that a disease with a constant leukocytosis cannot be 
influenza. He draws a further sweeping conclusion, possibly not 
entirelj’- justified, that diseases which result in immunity show in 
tlieir course a leukopenia, diseases without an immunity a leuko- 
cjdosis. Two apparentl}’' striking exceptions, scarlet fever and 
smallpox, he explains on the dominance of the picture by the 
secondarj’- streptococcic invader. 

One may summarize these more recent reports by stating that in 
influenza there is an earl}'’ inhibition (not exhaustion) of the marrow 
activity by the infecting agent, resulting in a leukopenia which is 
characteristic of the disease. The marrow is capable of stimulation 
upon pj’-ogenic infection as a complication, and there results a leuko- 
C 3 fl;osis usually of moderate degree. 

During the 1920 epidemic of influenza among the students of the 
University of Wisconsin the author made a daily study of the dif- 
ferential leukocyte picture in a short series of cases treated in the 
University Infirmary. This studj'’ was made with no thought of a 
publication of statistical results, but merely with the hope that it 
might throw some light on the nature of the disease and on some of 
its phenomena. I realize the series of cases is short and publication 
is hardly justified from the standpoint of statistics. Yet con- 
clusions that may be drawn from the uniformity of findings (within 
the limits of individual variation), and, further, certain practical 
points in the care (3f patients, indicated by the blood findings, seem 
to justify reporting the work. I wish to express here my indebted- 
ness to Dr. W. S. Middleton for the clinieal notes, and to Miss Hazel 
Gray for the great majority of the total leulcocyte counts. 

In the hope of obtaining the leukocytic picture of the primary 
infection, cases were selected which showed no signs of deep respira- 
tory infection upon admission. As it happened no case which was 


“ Jour. Am. Med. Assn., 1920, Ixxiv, 1070. 


“ Loc. cit. 
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selected terminated fatally, but several cases did show complications 
in the course of the disease. Some had very mild attacks and were 
sent from the hospital to their rooms as soon as afebrile, but before 
their blood picture had returned to normal. This was necessitated 
by the extent of the epidemic and the demand for beds for the very 
sick, and is not to be ponstrued as the general practice in regard to 
the student sick or as a practice to be recommended. In fact, the 
main practical point that comes from a study of the blood picture in 
influenza is that patients should be carefully attended until the 
blood does return practically to normal. 

In making the daily differential counts it has been thought 
. suflicient to count 200 cells, if the two hundreds, as such, did not 
materially differ from each other in proportion of cells. If there was 
marked difference an increased number was counted. It is realized 
that in single counts no number less than 500 cells will give an accu- 
rate percentage for the cells which exist in the circulation in small 
proportion, as the eosinophiles and basophiles. In repeated counts, 
however, and where the main interest is in the cells largely repre- 
sented, as neutrophiles and lymphocytes, the smaller number gives 
close accuracy in well-made cover-slip smears. The cells have been 
classed into seven groups: neutrophiles, eosinophiles, basophiles, 
small lymphoej’tes, large lymphocjdes, large mononuclear cells and 
transitionals. But one or two of these groups need explanation. 
The cell classified as a large lymphocyte is the lymphocyte vdth 
considerable protoplasm which has usually a somewhat acidophilic 
reaction and contains commonly a few coarse azurophile sometimes 
rod-lIke granules when stained by ^Y^ight’s stain. This has been 
considered by the author to be a more mature small lymphocyte and 
is found normally in the blood stream. The large mononuclear is a 
large cell with round or oval nucleus and has been considered an 
immature form of the so-called transitional which has a pol 5 mor- 
phous nucleus. If we may trust the oxidase reactions these are 
both chiefly of marrow origin in the normal blood. 

The cases and their blood counts follow. The first group of five 
cases consists of those with light attacks and with no pulmonarj’^ 
complications. 


Case I.— Mr. E. 


19M. 

1 \ 

Total ! 
; count. 1 

!' ' 

Ncutro- 

philes. 

i 

Eosino- 

philes. 

BasO" 

1 philcs. 

Small j harce j Transi- 

1 IjTEphocyles.j Ijmplioo-tcs.j ,.ieara. 1 tionaKs. 



Per 
cent- 1 

f ) 

j No. ! 

i ! 

1 Per ! 
[cent. 

No. 1 1 

jccnt. 1 

.centj 

1 

1 > Pc*" 

^ • cent.' 

t . 1 

No. 

Jan. 21 

oo 

23 

! 13,000 ■ 
7,000 

1 c.soo 

) 

1 i ! 

l70.5|0915 

;35.5]24S5 

U2.0;2S50 

! 1 

1 i 

i 0.0 ! 0.0 
i 1.0 1 70 
i 3.5 23S 

i 0.5 

1 1.5 
i 1.5 i 

1 

05 

105 

102 

i 9.5 

39.5 

30.5 

12351 1.5 
2095; 2.5 
2482 j 4.0 

! 

195 ! 0.0 
175 : 1.0 
272 1 0.0 

1 j i 

i 0.0 12 1 

i70.0i 19 
' 0.0 125 1 

! 1 

‘ J 

15C0 

1.330 

1250 


Clood-plntclcU distinctly fewer than normal on all smears. Patient admitted with fempetature of 
102.S® on the morainK of JaniiAry 21. Afebrile on Januarj' 22; discharsca January 2-1. JSo pulmonary 
BiTHpioms or findinsf, no complications. 
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Case II. -Miss H. G. 


1920. 

Total 

count. 

Neutro- 

philes. 

Eosino- 

philos. 

Baso- 

philcs. 

Small 

[ lymphocytes. 

1 

Large 

lymphooytes.j 

Large 
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clears. 

. Transi- 
tionals. 

Per 

cent. 

No. 

Per 

cent. 

No. 

1 

i 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Jan. 25 

7800 

79.0 

0102 

m 

m 

0.0 

0.0 

1 

12 

930 

0.5 

39 

0.0 

0.0 

7.5 

585 

26 

5000 

58.5 

2925 



0.5 

25.0 

25 

1250 

3.0 

150 

0.0 

0.0 

12.5 

625 

27 

4200 

46.5 

1953 1 

m 

m 

2.0 j 

84.0 

32 1 

j 1 

1344 1 

1 

4.0 

168 

0.5 1 

1 

21.0 

14.5 

609 


Blood-platclots distinctly diminished after the first day. Patient admitted during evening of January 
24 with temperature of 103.2°; afebrile on January 28. 

Case III.— Miss H. 


1920^ 

Total 

count. 

Noutro- 

philes. 

Eosino- 

philes. 
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philcs. { 

1 

Small 

lymphocytes. 
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mononu- i 
clears. 1 

1 
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! 
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No. 
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j No. 

I 
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! 
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Jan. 20 


58.0 


0.0 




29.3 


1 1 

1 4 


2.3 


6.3 


21 

5200 

55.5 

2886 

0.5 

26 



32.5 

ICTO 

4 


1.0 

52 

6.5 

348 

22 

j 6000 


4200 

1 

0.0 

j 

0.0 

0.0 1 


20.5 

I • 

1230 

1 

1 

60 

0.0 

i 

0.0 

! 

8.5 

1 



Platelets extremely few until January 22. Patient admitted January 20 with temperature of 100°. 
Afebrile afternoon of January 21. No complications or pulmonary signs. Discharged January 23. 
In the confusion attendant upon the rush of patients on January 20, a number of the total leukocyte 
counts were not recorded. In this case there was evidently a leukopenia or normal count, judging from 
the differential. 

Case IV.— ]\Ir. M. 


1920. 

Total 

count. 

Noutro- 

philes. 

Eosino- 

philcs. 

j 
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Small 

lymphocytes. 

Large 

lymphocytes. 
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clears. 
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tionals. 

Per 

cen^. 
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i 
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1 
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00 
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00 

1 
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1 
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00 
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26 
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0.5 

41 

0.5 

31 

44.5 

2759 
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1.5 

93 

10.0 
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27 

8400 

43.0 

3612 

0.5 

42 

0.0 

00 

37.0 1 

j 

3118 

12.0 

1008 

3.0 

252 

4.5 

378 


Platelets few after January 25. Patient admitted evening of January 24 with temperature of 101.2°. 
Afebrile afternoon of January 2G. Discharged January 28. No complications and no signs of pul- 
monary involvements. 


Case V.— Dr. M. 


1920. 

Total 

count. 

Neutro- 

philes. 

Eosino- 

phlles. 

Baso- 

philes. 

Small 

lymphocytes.^ 

Large 

lymphocytes. 

Large 

mononu- 

clears. 

Transi- 

tionals. 

la 


Per 

cent. 

No. 

Per 

cent. 

i 

No. 

Per 

cent. 

No. 

Per 

cent. 

1 

No. 

Per 
cent, j 



No. 

Jan. 25 

7300 

70.0 

1 

5110 i 

0.0 

00 

1.0 

H 

1 

16.5 

1204 

4.0 

292 

0.0 

00 

8.5 

621 



52.5 

7150 

2.5 

ISO 

1.0 


24.5 

1470’ 

' 6.5 

390 

0.0 

00 

lis.o 

780 

27 


59.5 

3808 

6.0 

384 

0.5 


18.0 

1152 

6.0 

384 

0.0 

00 

! 

1 10.0 

640 

1 


Platelets few throughout. Pseudopodial forms noted. Patient admitted on second febrile day. 
Afebrile after noon of January 26. Discharged evening of January 27. No complications or pulmonary 
signs. 
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bunting; the leukocytic picture in influenza 


In this group of mild attacks of the disease there was a moderately 
shaip fe\er on the first day of definite illness, and a rapid decline of 
temperatiue, with recovery on the third or fourtli day, without 
complications. From the standpoint of the leukocjdes it is evident 
that there may be a moderate leukocytosis at the outset of the 
attack. Even without a definite or marked increase in total leuko- 
cytes there is a relative neutrophile leukocjTosis in those cases seen 
early enough. This is followed by a sharp drop in total leukocjTe 
count due, in chief, to a pronounced fall in the number of poly- 
morphopuclear neutrophiles, the total number of which per unit of 
circulation may be but from 25 to 50 per cent, of that on the previous 
day. The lymphocytes, on the other hand, show both a relative and 
and absolute increase in number. Large mononuclears and transi- 
tionals vary slightly in reaction in the different cases, there being 
either a slight fall in number or practically a constant number. 
Eosinophiles and basophiles are either absent from the circulation 
or present in very small numbers. Blood-platelets show a sharp 
decrease, as estimated from the blood smear. In Case III they 
were extremely few, and the formation of platelet-like bodies from 
the large lymphocytes, as reported in another paper,'® was noted. 

On the third day of disease in these mild cases we find, except in 
one case, a slight increase in total number of neutrophiles; some 
variation in the Ijmphocyte numbers, but usually an indication 
that the peak of reaction has been passed; little change in the large 
mononuclear group; a low count of eosinophiles in three cases, with 
a slight eosinophilia in two. 

The next two cases ran a somewhat more severe course but 
without any pneumonia patches, although one had bronchial rales 
throughout. 


Case VI.-Miss E. H. 


1920. 

Total 

count. 

Neutro- 

philes. 

Eosino- 

philes. 

Baso- 

philes. 

Small 

bmphoc^des. 

Large 

lympboci'tca. 

Largo 

mononu- 

clears. 

Tranfii- 

tionals. 

per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Jan. 21 


73.5 

7791 

0.5 

63 

0.5 

53 

13.5 

1431 

2.0 

212 

0.0 

00 

10.0 

1000 

22 

4,400 

41.5 

1826 

0.0 

00 

0.5 

22 

36.5 

1006 

2.0 

88 

1.0 

44 

17.6 

770 

23 

6,400 

49.0 

3136 

0.0 

00 

0.6 

32 

31.0 

2176 

1.6 

90 

2.0 

12S 

13.0 

IWl 

25 

0,200 

43.0 

2500 

0.0 

00 

0.0 

00 

45.0 

2790 

2.0 

124 

1.5 

93 

S.,5 


25 

8,000 

48,5 

3SR0 

0.0 

00 

0.5 

40 

35.5 

2840 

5.6 

440 

2.5 

200 

8.0 

tsnm 

27 

4,600 

3S.0 

1748 

0.5 

23 

0.6 

23 

43.0 

1978 

6.5 

253 

1.0 

46 

11.5 

530 


Plntclcts numeroiui Januao* 21, tbca diminisbcd until Janury 25, xvbcn increase apparent. Patient 
admitted Januaiy 21 Tnlh temperature of 102.4®. Gradual decline until January 25 "wnen afebrile. No 
complications. Discharged January 27. 


Johns Hopkins Hosp, BulK» 1920, xxxi, 439, 
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Case VII.-Miss E. 


1920: 

Total 

count. 

Ncutro- 

philcs. 

Eosino- 

philes. 

Baso- 

philcs. 

Small 

lymphocytes. 

Large 

lymphocytes. 

Large 

mononu- 

clears. 

Transi- 

tionals. 

B9 


Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

• 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Jan. 20 


53.0 


0.5 


0.5 

m 

21.5 




0.5 


10.5 


21 

■tWIHM 

40.5 

2511 

0.5 

31 

0.0 


34.0 

2108 

13.0 

716 

0.5 

si 

11.5 

713 

22 

3400 

41.0 

1394 

1.0 

34 

0.0 


37.0 

1258 

10.5 

357 

0.5 

17 

10.0 

340 

23 

3000 

43.5 

1500 

1.0 

30 

0.0 


32.5 

IIGO 

11.0 

390 

1.5 

54 

10.5 

378 

24 


42.0 

1092 

0.0 

00 

1.0 

Pi 

37.0 

902 

10.5 

273 

0.5 

13 

9.0 

234 

25 

MlllillM 

47.5 

4275 

0.0 

00 

0.0 


30.0 

2700 

11.5 

1035 

1.0 


10.0 

900 

20 


52.0 

3120 

0.5 

30 

0.0 

00 

30.5 

1830 

9.5 

570 

2.5 


5.0 

300 

27 

. , . 

50.0 

' • 

0.0 

00 

0.5 

00 

32.0 


5.0 


1.5 


5 0 



Platelets relatively few throushout. Patient admitted January 19 with evening temperature of 101°. 
Temperature ranged between 101.4° and 99° until January 20 when afebrile. No complications beyond 
the presence of rales at left apex from onset. Moderately severe course. Discharged January 27. 


In these t^vo cases we have the same features as shown in the 
earlier cases, biit they are more pronounced, especially as far as the 
fall in neutrophile leukocytes is concerned. This leukopenia is 
also more persistent. 

The following cases developed pneumonic patches and other 
complications during the course of their illness, but showed eventual 
recovery. 


Case VIII.-Miss V. 


1920. 

Total 

count. 

Neutro- 

pbilcs. 

Eosino- 

philcs. 

Baao- 

philcs. 

Small 

lymphocytes. 



Large 

lymphocytes. 

Large 

mononu- 

clears. 

Transi- 

tionals. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Jan. 21 

6,000 

71.0 

4,686 

0.0 

00 

0.5 

33 

8.5 

661 

3.0 

198 

1.5 

99 

15.0 

990 

22 

4,400 

30.5 

i;342 

0.0 

00 

0.5 

22 

35.0 

1540 

1.0 

44 

2.6 

110 

21.5 

946 

23 

9,600 

06.0 

■tlKKftl 

1.0 

96 

0.5 

48 

16.0 

1636 

7.0 

672 

1.0 

96 

8.6 

816 

24 

5,400 

71.0 

3,834 

0.0 

00 

0.0 

00 

14.0 

756 

3.5 

189 


27 

11.0 

594 

.. 25 

9,600 

73.5 

7.050 

0.0 


0.0 

00 

0.0 

576 

5.0 

480 


48 

15.0 

1440 

26 

14,000 

76.0 

•(IKiSdl 

0.0 


0.0 

00 

7.5 

1050 

1.6 

210 

2.0 

280 

13.0 

1820 

27 

19,400 

80.5 

15;oi7 

0.0 


0.0 

00 

8.5 

1649 

0.0 

00 


97 

10.5 

2037 

28 

16,000 

79.5 

12.720 

0.0 


0.0 

00 

6.0 

960 

3.0 

480 

0.0 

00 

11.5 

1840 

^ 29 

17,800 

73.0 


0.0 


0.0 

00 


1246 

2.5 

445 

0.0 

00 

17.5 

3115 

30 

15,000 

70.5 

■(ijliilii 

0.0 

00 

0.0 

00 

8.5 

1275 

2.5 

375 

0.5 

75 

18.0 

2700 

T-: 31 

14,200 

67.5 

9,585 

0.0 

00 

0.5 

71 

12.5 

1775 

3.0 

426 

0.0 

00 

16.5 

2343 

C ?eb. 1 

14,400 

74.0 

10,056 

1.0 

144 

0.6 

72 


1440 

1.0 

144 

0.0 

00 

13.5 

1944 

c; 2 

2i;ooo 

80.5 

16,905 

0.6 

105 

1.0 

210 

9.0 

1890 

2.0 


■mil 

00 

7.0 

1470 

X 3 

9,200? 

76.0 

6,992 

0.5 

46 

0.5 

46 

12.5 

1150 

0.5 

46 

0.5 

46 

9.5 

874 

S' 4 

t — - - - 

17,400 

79.0 

13,746 

1.0 

174 

0.5 

87 

7.5 


3.0 

692 

0.0 

00 

9.0 

1566 


Platelets relatively few until Januaiy 27 increasing afterward to an apparent maximum on P^brimry 3 and 4. 
,;,;:^atient admitted January 21 with temperature of 103.4®. Temperature normal Janimry 22. Oq January 
temperature rose to 100.8° in the afternoon, when a pleuritic friction rub was heard and patches of con- 
' olidation made out in the lower right lobe. Thereafter there was irregular fe^r with a maximum of 104.8 
n January 28, Temperature declined from this point, but persisted until February 3. An otitis media 
ad developed and the car drum was incised on February 1. 
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bunting: the leukocytic picture in influenza 


Case S. 


1920. 

Total 

count. 

i 

Neutro- 

pfulcs. 

' Eosino- 
philes. 

Baso- 

philes. 

Small 

lynjpbwjytcs. 

Large 

IjTaphocytes. 

Large' 
mononu- 
clears. 1 

Transi- 

tionals. 

Per 
j cent. 

1 

No. 

Per 1 
cent. 

No. 

1 

Per j 
cent. 

No. 

Per i 
cent. 

No, 

Per 
cent. ' 

No. 

Per j 
cent. 1 

No. 

Per 1 
cent. 1 

No. 

Jan. 24 

' 6,600 

1 

1 

2,706 

0.5 

33 1 

1 0.5 

33 

L^o.o 

2376 

9.0 j 

594 

i 

2.0 

132 

1 i 

11.0 

726 

26 

5,200 

!43.0 

! 2,236 

! 0.0 

mm 

1 0.0 

00 

.32.5 

1690 

7.0 

364 

1.0 

52 

' 16.5, 

858 

28 

5,400 

34.0 

1,836 

1.5 

81 

0.0 

on 

42.0 

226.8 

6.5 

351 

1.0 

54 


SIO 

29 

17,200 

80.0 

13,760 

0.0 

■ijIM 

0.5 

86 

8.0 

1376 

2.5 

431 

0.5 

$6 

8.5 

1462 

30 

12,600 

73.0 

9.19S 

0.0 

■IIIM 

0.0 

00 

13.0 

1638 


1 378 

0.5 

i 63 

10.5 

1323 

31 

10,200 

73.5 

, 11,907 

m 

162 j 

: 0.0 

' 

00 

12.0 

1944 


1 SI 

0.0 



HOG 


Platelets distinctly few until January 29, remaining above normal thereafter. Patient admitted on 
Januarj' 24 irith temperature of 102°, Temperature normal on January 27 and 2S. On January' 29 tempera- 
ture rose to 102.2° and a patch of decrcasea resonance and increased frenutus vras found in the lower right 
lobe. Temperature normal on February 1 ; rose again on February 3, when patient was found to have parotitis 
Eventual recovery. 


Case X.-Miss K. 


1920. 

Total 

count. 

Neutro- 

philes. 

Eosino- 

philea. 

Baso- 

philes. 

Small 

lymphocjles. 

Large 

Ijmphocytcs. 

Large 

mononu- 

clears. 

Transi- 

tionaU. 

Per 

cent. 

No. 

Per 

cent. 

Ko. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Jan. 20 


71.0 


0.0 


1.6 


14.5 


6.0 


0.0 


7.0 


21 


87.0 


1.0 


0.0 


27.0 


7.5 


1,5 


0.0 


23 

0,200 

66.5 

4123 

0.0 

66 

0.0 


21.0 

1302 

6.5 

403 

1.5 

62 

5.0 

310 

24 

6,200 

64.0 

3328 

0.0 

00 

0.5 

26 

24.0 

1248 

3.5 

182 

0.5 

20 

7.5 

390 

23 

8,400 

76.5 

0420 

0.0 

00 

0.0 


15.0 

1260 

3.0 

252 

3.0 

252 

2.5 

2J0 

26 

10,600 

.57.0 

6042 

0.0 

on 

0.6 

53 

28.0 

2968 

5.0 

530 

0.5 

53 

9.0 

954 

29 

12,200 

OS.O 

8296 

0.5 

61 

0.0 


17.5 

2135 

5.0 

610 

1.0 

122 

8.0 

978 


Platelets relatively few until January 29. Paticp! :i 1 19. wi*h temperature of 101.2° -with j 

rales at both bases posteriorly. On January 21. a ; i>; i i' i- lower rieht lobe was diaE- j 

nosed. On January 25 consolidation was found at tv.’:-. ir ■ was normal on January 27. 

Convalescence -was delayed by the development cf «.! i ar" in the riRht infrascapular : 

region on February 6, with new febrile reaction which ;■ : ; ••• •: uatil I'l • ;-.ry 1 1. Recovery. 

In two of these we have a characteristic behavior of the leuko- j 
cytes in the early phases of the disease. The neutrophiles reach a 
low level in the circulating blood. Clinically the patients’ tempera- 
ture reached normal, and one might have expected immediate 
recovery; but there is a return of fever and, coincidently, a change 
in leukocytic picture to a neutrophile leukocjdosis and an area of 
pulmonary consolidation is discovered. After a period of irregular 
but fairly high leukocjdosis there is recovery. Case X, with a some- 
what irregular leukocjdic picture, yBt vdth early characteristics 
that indicate its etiology, shows a much feebler response , to the 
pulmonary infection, and clinically the case had a longer course. 

There is a consistency in these blood findings which would seem 
to justify certain conclusions, if not from these cases alone, at least 
when they are taken in conjunction with the work of others. They 
show that uncomplicated influenza has a characteristic blood 
picture. The features of this are an early neutrophile leukocytosis 
followed by a sharp drop to a leukopenia, with a marked deficiency 
in cells of marrow origin and of blood platelets and with a lym- 
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phocytosis of varying degree. There is a gradual return toward a 
•normal picture, but a cessation of fever and of symptoms may occur 
with the presence of a very abnormal blood count. 

This leukopenia suggests somewhat that of typhoid fever and also 
somewhat that of measles. It indicates sharply that the primary 
infecting agent is not a pyogenic coccus. The leulcopenia in 
influenza would appear to depend upon a marrow inhibition like 
that in tj’phoid fever and not upon a severe injury to the marrow or 
to its exliaustion for in both diseases, given a pyogenic stimulation 
of the marrow through secondary infection, there is immediate 
response with a neutrophile leukocytosis, at least in reactive indi- 
Auduals. Even in other cases, as in the last of the series, with low 
total count, marrow response is shown in the relative neutrophile 
increase. What the nature of this marrow inhibition or negative 
chemotaxis may be is not evident. 

This great poverty in circulating neutrophilic leukocytes would 
seem to account for the frequency of pyogenic complications in 
influenza. The complications in Cases VIII and IX have followed 
directly upon a very low neutrophile blood content. These cases, 
taken in conjunction Avith observations in measles and other con- 
ditions in which there is a similar low content of neutrophiles and 
succeeding pyogenic complications, suggest strongly that there is a 
danger limit of neutrophile reduction beyond Avhicli we become a 
prey to coccus infection— either from those we harbor or from those 
received from others by contagion. This is the basis for the point 
emphasized earlier, that in practice, influenza patients should not be 
alloAved to get up and resume their ordinary life immediately upon 
the cessation of fever, but should be kept quiet and isolated until 
their blood has approached at least the normal leulcocytic formula, 
which apparently requires almost a week from the cessation of fever. 

The great platelet decrease in the blood in influenza, apparent in 
blood-smears, but established by the actual counts of Kinsella and 
Broun, is apparently responsible for the hemorrhagic character of 
the pneumonic exudate in that complication of the disease. Given 
endothelial injury through the secondary infection, one would expect 
a much prolonged bleeding time as a result of this platelet deficiency, 
also some deviation from normal in coagulation. 

In view of the blood changes there arises an interesting theoretical 
question as to the nature of the cellular defense (if such there be) 
against the invading virus. Conquest of the infecting agent clearly 
is not brought about through the agency of the neutrophile leuko- 
cytes, as they remain particularly low throughout the uncomplicated 
attack. There is often, and probably, as a rule, a sharp l^phocy- 
tosis, but evidence from this series is not sufficient to credit this cell 
absolutely with the destruction of the infecting agent and the 
establishment of the immunity that is acquired. 


17 Loc. cit. 
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FR^VZIER, ADLER: BASAL JtETABOLlSM ESTIILATIONS 


OBSERVATIONS ON THE BASAL METABOLISM ESTIMATIONS 
IN THE GOITER CLINIC OF THE UNIVERSITY HOSPITAL. 

By Charles H. Frazeer, Sc.D., 

SUHGEON TO THE UNIVEnSITT HOSPITAL,, 


Francis H. Adler, M.D., 

SUHGICAl, INTERN* IN THE ENTPERSlTr HOSPITAL, PHILADELPHIA. 

Studies in basal metabolism have been of the greatest scientific 
value and interest in experimental physiolog}’- and research medicine. 
Our knowledge of the physiology and of the diseases of the thyroid 
gland is based primarily upon such studies. Is there a practical 
working value as well in the estimation of the basal metabolic rate; 
and in what ways are such estimations of value to the surgeon in the 
diagnosis, prognosis and treatment of cases of hj'perthyroidism? 

We have foimd the portable Benedict apparatus of the greatest 
practical value in this clinic because of its small size and simplicity. 
In the hands of an experienced operator the readings compare 
favorably with those taken by the more costly and time-consuming 
instruments. It has been our practice to take readings on all 
goiter cases before and after treatment, whether that consist in 
ligation or thjToidectomy. Before the initial reading is made the 
patient is run through the various steps in the procedure on one or 
more days, depending on her ner\ious state, until we are confident 
she is no longer alarmed by the experience. If the case comes to 
ligation as the initial step in treatment a second reading is taken 
either before lea\dng the hospital or wFen the patient returns for 
thjToidectomy several months later. The final reading, after all 
treatment is over, is usually made wdthin a year from the last opera- 
tion, when the patient returns for final observation. 

For the convenience of study and analysis we have divided our 
cases into four groups, based on the metabolic rate. 

Group 1. Basal metabolic rate from 10 to 20 per cent. 

Group 2. “ “ “ “ 20 to 40 

Groups. “ “ “ “ 40 to 60 

Group 4. “ “ “ “ 60 and up. 

As tlie same time we have graded our cases according to the 

sjTnptomatic c\’idence of toxicity alone into four groups. This 
was done without a knowledge of the metabolic rate. In Group 1 
we place tlie mildest cases, i. e., those with the lowest grade of toxi- 
city, and in Group 4 the severest cases, i. e., those with the highest 
grade of toxicity. Groups 2 and 3 are intermediate. We find that 
there is a certain conformity between the groups graded by the 
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clinical pictiu-e and graded by the metabolic rate. Table I shows 
tlie pereentage of cases in each group when elassified by the two 
methods. 

TABLE I. 

Per cent, of cases Per cent, of cases 
based on based on 

basal metabolism. clinical pictures. 


Group 1 2G.4 30.9 

Group 2 21.4 19.0 

Groups 30.9 33.3 

Group 4 21.4 1G.6 


The largest percentage of cases fall in Group 3. The eonformity 
between the several groups, as classified on the one hand by the 
clinical phenomena and on the other bjr the metabolie rate, is suf- 
ficient to enable us to say that in the majority of cases we have in 
the basal metabolic rate a numerical index of the patient’s toxicity. 
The advantages of having a numerical index is self-evident; it gives 
us at once a means of classifying our patients, a guide to treatment 
and a measure of the improvement under any particular treatment. 
We do not as yet have sufficient confidence in the metabolic rate to 
allow it precedence over the clinical picture; we regard it merely as 
one link in the chain of evidence and still rely upon om* own judg- 
ment as to operative risk and surgical toleration in the interpretation 
of the sjTnptom-complex, attaching greater significance to loss of 
weight, emotional instability and pulse-rate. 

The metabolic rate is of special value in diagnosis in that it offers 
a ready means of distinguishing cases of true hyperthyroidism from 
those cases of neurasthenia, cardiovascular disease or tuberculosis, 
who present the clinical picture of toxicity and who happen to have 
a simple adenomatous enlargement of the thyroid. These cases 
are often sent to the surgeon as a court of last resort. Such cases 
would naturally not be benefited by any operation and might be 
made a good deal worse. 

The metabolic rate enables us to decide for or against operation 
in cases in which there is little or no perceptible enlargement of the 
thyroid gland and in which the only evidence of toxicity is tachy- 
cardia. We have had only one instance in which we disregarded 
a normal metabolic rate and relied upon our interpretation of the 
clinical picture and operated. On leaving the hospital this case 
showed clinical improvement, but sufficient time has not elapsed 
for us to judge of the ultimate result. 

In distinguishing between cases of true Graves’s disease, ^. e., the 
hyperplastic toxic goiter, and cases of toxic adenoma the observa- 
tions of the metabolic rates bear out our opinion based on clinical 
observation, namely, that for practical purposes the two should be 
treated alike. We find that the metabolic rate may be as high in 
one as in the other and the operative risks just as great. The 
distinction is purely a pathologic one, and for the present, at least, 
we see no reason for laying much stress on it. 
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In treatment we find that we may be guided b.y the metabolic 
rate in the choice of operations. Thus in Groups i and 2 we may 
proceed with a subtotal thjToidectomy at once. In Group 3, in 
the majority of instances, we first do a bipolar ligation; only occa- 
sionally a thjToidectomy as the initial procedure. In Group 4 we 
never do a thyroidectomy first but choose either unipolar or bipolar 
ligation. 

The metabolic rate is also useful in determining the amount of 
improvement which any course of treatment may have effected. 
Table 2 shows the numerical reduction of the metabolic rates after 
ligation and after thjToidectomy. 

TABLE II.— REDUCTION OF THE METABOLIC RATE. 

After ligation. After thyroidectomy. 

Points. Points. 


Maximum G1.9 GO.O 

Minimum 2.2 8.0 

Average 31.7 28.3 


It is interesting to note that after ligation the average reduction 
was greater than after thjToidectomy. That the two figures cannot 
be compared, and any deductions drawn as to the relative value of 
these two procedures is evident when we consider the tj^pe of case 
which is selected for ligation. Those cases which have a preliminary 
ligation have the highest metabolic rates. In reducing the metabolic 
rate it is as though we were reducing the height of a pjramid; much 
less effort is expended in taking awaj'’ the top half, the labor increas- 
ing with each successive step. It is easier, therefore, to cut down the 
top half of a high metabolic rate by ligation than to remove the 
remainder, this more difficult part of the work being accomplished 
by the thyroidectomjL The reduction in total points, therefore, is 
less after thjToidectomj’- than after ligation. 

Summary. Estimations of basal metabolism are of value in the 
following waj's: 

1. Positive. In eliminating those cases Avhich will not be bene- 
fited, and might be made worse by operation. 

2. Supplemental, (a) In offering confirmatorj' evidence of the 
degree of toxicity. 

(6) In offering a quantitative rather than a qualitative index for 
use in diagnosis, prognosis and treatment. 

3. Problematical. It may be possible to determine by the 
metabolic rate how much thjToid tissue may be remoA’^ed. The 
reduction of the metabolic rate to points well below that of the nor- 
mal range (-10) should implj' that too much secreting substance 
had been removed. Such cases must be studied clinicallj' for signs 
of hjqiothjToidism. We have had two patients Avhose metabolic 
rate after operation fell well below normal— in one to — 17 per cent., 
the second to —30 per cent. Neither of these cases has shown 
signs of hypothjToidism. 



smith: paroxys:\ial auricular fibrillation and flutter 13 


CLINICAL OBSERVATIONS ON PAROXYSMAL AURICULAR 
FIBRILLATIONS AND FLUTTER. 

By Fred M. Smith, M.D., 

CHICAGO, ILLINOIS. 


(From the Department of Medicine of Rush Medical College and the 
Prcsbjdcrian Hospital.) 

The following report is based on elinical observations made on 
paroxysmal aiu-icular fibrillation and‘flutter. The elose relationship 
of the mechanism of these two conditions, their appearance in the 
same t^^ie of eardiae eonditions and their similar elinical significance 
will permit their being considered together. 

A summary of the important features of the clinical histories of 
the eleven cases covered will be given. 

1. Paroxysmal avricidar fibrillation as associated with chronic 
myocarditis, chronic valvular disease— aortic and mitral regurgitation 
—aiieriosclerosis, hyiwrtension, emphysema and chronic bronchitis. 

Mr. J., janitor, aged sixty, single, entered the Presbyterian Hos- 
pital on the service of Dr. Herrick, September 24, 1919. He com- 
plained of shortness of breath, cough, weakness and swelling of 
the feet. The cough had been present for many years during the 
winter months. The shortness of breath was first noticed in the 
fall of 1918. Since that time it had been growing progressively 
Avorse. In the last few weeks the feet had begun to swell. 

Past History. He denied A'-enereal infection. A bilateral herni- 
'otomy Avas done in 1911. At that time a hydrocele Avas aspirated 
and one testicle Avas removed. Later the other testicle Avas removed. 
The patient Avas unable to give any information as to AA^hy the 
testicle Avas remoA'^ed other than that it Avas diseased. 

Examination. The lips Avere cyanosed and there was a marked 
pulsation of the arteries of the neck. The breathing Avas shallow 
and labored. The chest Avas barrel-shaped. The breath tones Avere 
harsh and there Avere rales at the bases. The apex impulse was 
heaving and located in the sixth interspace in the anterior axillary 
line. A diastolic mimmur Avas heard over the aortic area and to 
the left of the sternum. There was an apical systolic murmur that 
Avas transmitted to the axilla. The rhythm was regular except for 
an occasional premature contraction. The liver edge was palpable 
and tender. There was a purpuric rash on the legs that had been 
present at intervals for years. The ankles pitted. The brachial 
and radial arteries rolled readily under the fingers. The reflexes 
Avere present and equal. 

Laboratory Findings. Blood: reds, 3,840,000; whites, 10,000; Hb., 
70 per cent. Blood-pressure; systolic 190 and diastolic 88. The 
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Wassermann test on the blood and spinal fluid was negative. The 
urine was negative. 

Tlie patient was given absolute rest in bed and the heart digital- 
ized. He, however, remained very short of breath for several days. 
On October 1 he had an attack of palpitation of the heart and the 
breathing became more diflScult. The heart-rate was 120 per 
minute and the rhythm was very irregidar. The electrocardiogram 
showed auricular fibrillation. This attack lasted about twelve 
hom-s. A sinus rhythm w’as maintained during his remaining stay 
in the hospital. He was discharged in February much improved. 
Since this time he has been seen at frequent intervals in the Cardiac 
Clinic of the Central Free Dispensary and has remained free from 
attacks of rapid irregular heart action. 

2. Paroxysmal avricitlar fibrillation without much evidence of 
structural changes in the heart and bloodvessels. 

Dr. H., aged fifty-five, consulted Dr. Herrick for attacks of rapid, 
irregular heart action. The attacks first appeared five years ago. 
At that time he had several attacks. Each attack lasted from one 
to twelve hours. He was not short of breath on exertion. He felt 
tired most of the time. Following this he grew strong, the cardiac 
attacks disappeared and for more than four years he did more work 
than at any other period during his life. About eight months ago 
he began to feel tired again and the attacks reappeared. 

Past History. He had pneumonia at twenty-five and an appen- 
dectomy at forty-six. 

Examination. On examination the heart was slightly enlarged 
to the left. The physical findings were otherwise negative. The 
systolic blood-pressure was 160 mm. Hg and the diastolic 90 mm. 
Hg. The urine was negative. The electrocardiogram that was 
taken during an attack showed auricular fibrillation. 

3. Paroxysmal auricular fibrillation associated icith mitral stenosis, 
arteriosclerosis, and focal infection of teeth and tonsils. 

Mrs. B., white woman, smgle, aged sixty-nine, entered Presbyterian 
Hospital on Dr. Herrick’s service, Jime 23, 1919. She complained 
of attacks of palpitation in which the heart-rate was very rapid and 
tlie rhythm irregular. The first attack appeared in October, 1918. 
At first they appeared about everj-^ month or six weeks. Lately, 
however, they were as frequent as three or four a week. They 
lasted from a few hours to two days. She always held that exertion 
precipitated an attack. She was not apparently short of breath on 
exertion. She was told four years ago that she had a systolic blood- 
pressure of 210 mm. Hg. 

Past History. Tjqihoid at twenty-four, erysipelas at forty-eight. 
She had frequent sore-throat during early life. The family history 
was negative. 

Physical Examination. Eyes were negative. The lower teeth 
were false. The upper had several inlays and showed evidence of 
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pyorrhea. The neck and lungs Avere negative. The left border 
of tlie heart extended 12 cm. to the left of the midsternal line. 
There was a slight presj’-stolic thrill at the apex and a presystolic 
and a systolic murmur were heard in this location. There was also 
a systolic miumur over the aortic area aUd the second tone was 
indistinct. The abdomen and extremities were negative except for 
some hardening of the radial and brachial arteries. 

Lahomionj Findings. Blood: reds, 3,420,000; whites, 6500; Hb., 
58 per cent. Blood-pressure: systolic 168 and diastolic 95. The urine 
was negative except for a few leukocytes. The Wassermann on 
the blood and spinal fluid Avas negative. 

During the first four weeks of her stay in the hospital she had 
frequent attacks of irregular heart action. Electrocardiograms 
shoAA'ed the abnormal rhythm to be auricular fibrillation. These 
attacks lasted from one to tAventy-four hours. 

Z-ray films of the upper teeth shoAved several small apical 
abscesses. On July 22 all the upper teeth were extracted. This 
was folloAA^ed by a paroxysm of auricular fibrillation.* Her tonsils 
showed CA^dence of chronic infection and Avere removed on August 
6. She again had a paroxysm of auricular fibrillation. Since that 
time, i. e., for a period of fourteen months, she has been free from 
attacks and feels better generally than she has in years. 

4. Paroxysmal auricular fibrillation, chronic nephritis, hypertension, 
arteriosclerosis and chronic myocarditis. 

Mrs. B., aged sixty-seven, was referred to the cardiac department 
of the Central Free Dispensary in April, 1920. She had been 
attending the dispensary at intervals since 1912. At that time 
she complained of headaches, dizziness and frequent urination. A 
trace of albumin and granular and hyalin casts were found in the 
urine. The blood-pressure was 170 systolic and 110 diastolic. At 
the time of the first examination in the cardiac department she 
complained of palpitation and rapid heart action. The heart-rate 
was 130 per minutes and very irregular. She stated that she had 
had similar attacks at intervals for a period of nine to ten years. 
At first they were a fcAV minutes to two hours in duration, and 
appeared on the average of once a month. Lately they have been 
as frequent as one to two a Aveek and may last from one to two 
days. The shortness of breath has been more marked in recent 
attacks and swelling of the feet has been first noticed. 

Past History. She had typhoid at fourteen. Four children Avere 
living and well. There had been no miscarriages. 

< Examination. The eyes were negative. The teeth were gone 
except for a few uppers that were in bad condition. The tonsils 
were submerged and fibrous. There was a cervical adenopathy. 
The lungs were emphysematous. The breathing tones were harsh 
and numerous rales were heard at the bases. The left cardiac border 
was in the sixth interspace at the anterior axillary line. The tones 
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M^ere faint. A systolic murmur was heard at the apex and was 
transmitted to the.axilla. The aortic second tone was accentuated. 
The heart-rate was 120 per minute and the rhythm was very irregu- 
lar. The liver extended tv'o fingers below the costal margin. The 
blood-pressure was 170 systolic and 110 diastolic. The urine 
contained albumin and granular and hyalin casts. The Wasser- 
mann on the blood was negative. 

The patient was seen the following day. The attack of auricular 
fibrillation had subsided and she was feeling fairly comfortable. 
Since this time the cardiac reserve has been built up by the adminis- 
tration of digitalis and by rest and the attacks of auricular fibrilla- 
tion have been much less frequent. 

5. Paroxysmal auricular fibrillation, which later became permanent, 
associated with mitral stenosis. 

hir. L., aged thirty-eight, had been treated at the Central Free 
Dispensary since 1917. He complained of pains in the joints and 
frequent sore-throats. At the time of his first visit it was noted that 
he had a very high-grade mitral stenosis. He had had an attack 
of rheumatic fever in 1913. Many joints were involved. The 
tonsils were removed in the summer of 1917. In May, 1919, he was 
transferred to the Cardiac Clinic. ' At this time he complained of 
palpitation, shortness of breath and precordial pain. 

Examination. The head, neck and lungs were negative. The 
left cardiac border was 2 cm. outside of the midclavicular line. 
The apex impulse was diffuse. There was a marked thrill in this 
location. A harsh presystolic and a soft diastolic murmur were 
heard. The heart-rate was 74 per minute and the rhythm was 
regular except for an occasional premature contraction. The 
abdomen and extremities were negative. 

Laboratory Findings. Blood: reds, 4,200,000; whites, 7800; Hb., 
80. Blood-pressure: systolic 110 and diastolic 70. The urine was 
negative. The electrocardiogram showed a right ventricular pre- 
ponderance and auricular premature contractions. 

The patient improved with rest and digitalis. Later, however, 
he became more short of breath and complained of having short 
attacks of very rapid irregular heart action. An electrocardiogram 
was taken during one of these attacks and showed auricular fibrilla- 
tion. About two months later the auricular fibrillation became 

permanent. ‘ , 

6. Paroxtysmal auricular fibrillation. Chrome myocarditis, diabetes 

and gangrene of the right foot. tt • . -r* 

Mr. M., aged fifty-five, entered the Presybterian Hospital on Dr. 
Herrick’s service February 2, 1918. He was told at the Central 
Free Dispensary that he had sugar in his urine and was sent to the 
hospital for treatment. He said that he was often thirsty and drank 
a considerable quantitj^ of water. There was apparently not much 
polyuria. He had been short of breath on slight exertion for about 
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two years and had been troubled with a dry cough for many years. 
He had a soft chancre at the age of twenty-five and three years later 
gonorrhea. The family history was negative. 

^ ExaminaHon. The pupils were equal, regular and reacted to 
light and accommodation. All the teeth were missing. The chest 
was emphysematous. There were numerous moist musical rales 
in the bases of the lungs. In front the breath tones were harsh. 
The left cardiac border extended to the anterior axillary line. The 
tones were indistinct. A systolic murmur was heard at the apex. 
The rhytlun was regular. There was a large umbilicab hernia. 
The reflexes were normal. The red blood cells numbered 4,900,000, 
whites 7500, and the hemoglobin 85 per cent. The systolic blood- 
pressure was 204 and the diastolic 110. The urine contained 4.3 
per cent, sugar; no albumin or casts. The blood Wassermanh was 
negative. 

On a carbohydrate-free diet the sugar disappeared from the urine 
on the second day. On March 3 he had an attack of rapid, irregular 
heart action. Aji electrocardiogram showed auricular fibrillation. 
The attack lasted about twelve hours. He had another attack of 
auricular fibrillation ten days later. The following day the rhytlun 
was regular and the cardiac rate was 88 per minute. He was 
discharged from the hospital May 13, 1918. His urine had been 
free from sugar since the second day after admission to the hospital, 
and he felt much stronger generally. 

He was sent to the hospital again May 30, 1919, by Dr. W. D. 
Sansum, from the diabetic clinic of the Central Free Dispensary. 
He complained of pain in the right foot and sugar had again appeared 
in the urine. Gangrene of the right foot developed rapidly. In the 
meantime the heart muscle became weak and the auricles began 
fibrillating. The condition gradually grew worse. Dr. Sansum 
finally decided to have the right foot amputated. The operation 
was performed by Dr. C. B. Davis, July 2, under gas anesthesia. 
The patient had a very stormy period following operation. The 
cardiac condition did not improve and the stump would not heal. 
Later, however, the cardiac condition began to improve and the 
stump gradually healed. On September 9, 1919, the patient was 
transferred back to Dr. Sansum. The heart had become competent. 
A sinus rhythm had been established and the urine was sugar-free. 
He remained in the hospital until May, 1920. During this time 
he maintained a sinus rhythm while at rest. On a few occasions, 
however,' after slight exertion the auricular fibrillation reappeared 
with other symptoms of cardiac failure. 

7. Paroxysmal auricular flutter, mitral stenosis and hyperthyroidism. 
Mrs. H., married, aged thirty-nine, entered the Presbyterian Hos- 
pital on Dr. Herrick’s service, November, 1916. She complained of 
shortness of breath, palpitation of the heart, swelling of the feet, 
nausea and vomiting, nervousness and loss of weight. She had been 
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short of breath for about nine -vreeks. This was first noticed after 
doing a large washing. At this time she was conscious that her 
heart was beating rapidly. She first noticed that her feet were 
swollen three days prior to coming to the hospital. She was 
axtremely nervous and had had difficulty in sleeping. There was no 
historj’- of rheumatism. She had one child. There had been no 
miscarriages. 

Examination. The eyes were prominent and there was a lagging 
of the lids. The isthmus and right lobe of the thjToid gland were 
enlarged. A few rales were heard in the bases of the lungs. The 
apex impulse was diffuse and most prominent in the fifth interspace. 
The left cardiac dulness extended out to the anterior axillary line. 
A palpable thrill was detected at the apex. A presystolic and 



Pj( 5_ Case TTI. This electrocardiogram Tvas taken during the first cardiac 

attack. Some of the cycles of lead II, and especially lead III, resemble very much 
that of auricular flutter. 


systolic miumur were heard in this location. The pulmonic second 
tone was accentuated. The heart-rate was 100 per minute. There 
was an occasional premature contraction. The liver was palpable 
and tender. There was a slight pitting of the ankles. 

Laboratory Findings. Blood: reds, 4,200,000; whites, 9900; Hb., 
85 per cent. Blood-pressure: sj'stolic 135 and diastolic 70. The 

urine was negative. , , , i • r 

On December 20 the patient suddenly became conscious of the 

rapid beating of her heart. She felt weak and was dyspneic. Tlie 
heart-rate was about 160 per minute and the rhjthm was very 
irregular. Tliis was, according to the patient, the first attack of 
this nature. The electrocardiogram (Fig. 1) was taken. In some 
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cardiac cycles the amacular aetivity was suggestive of flutter, in 
others of fibrillation. She had a similar attack the following day. 
The electroeardiogram was the same as that taken during the first 
attaek. She gradually improved under rest and general manage- 
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Fig. 2. — Case VII. Top: Taken during an attack after second admission to 
hospital. The ventricular rate was about 96 per minute. Bottom: Taken the 
folloi\dng day after a sinus rhythm was established. The PB interval is about 
0.2 second. 


ment and was discharged from the hospital January 22, feeling fine. 
During this time she h^ad had no more attacks of tachycardia. 

She felt well until September, 1917, and was able to do light 
housework very comfortably. She was, however, short of breath 
on exertion. She contracted a cold at this time and a cough per- 
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sisted for several weeks. She became nervous again. The appetite 
was poor and she lost weight. She occasionally became nauseated 
and vomited. She felt so bad generally that she returned to the 
hospital in Februarj^, 1918. The physical findings were much the 
same as those on former admittance. The heart-rate was 80 and 
the rhythm was regular. On the following morning she became 
dizzy and faint and according to the nurse lost consciousness at one 
time. The intern was called. He foimd the heart-rate 40 per 
minute and the rh^hm very irregular. An electrocardiogram taken 
on the same morning showed auricular flutter. During the next few 
days the patient had several attacks lasting from three to twelve 
hours. The rhythm was always irregular during an attack. The 
heart-rate gradually increased to about 100 per minute. An elec- 
trocardiogram taken during a period of sinus rhidbrn showed a pro- 
longed PR interval (Fig. 2). The patient was very weak and at 
times irrational. She was unable to take food by mouth. She 
gradually improved the next few weeks and was discharged from the 
hospital May 27 in fairly good condition. Since this time she has 
occasionally seen Dr. Herrick at his oflBce. She still has some 
symptoms of hyperthjToidism but has had no more attacks of 
cardiac irregularity to her knowledge. 

8. Paroxysmal auricular flutter, hypertension a7id cardiac asthma. 

Mrs. M., white woman, aged forty-eight, married, entered the 
Presbyterian Hospital on Dr. Herrick’s service h'larch 3, 1920. She 
complained of high blood-pressure and attacks of dyspnea at night. 
She had been troubled with attacks of dyspnea during the night 
for about one and one-half years. They always appeared just at 
the time she fell asleep and lately had become so frequent that she 
got verj’’ little sleep. She had known that she had high blood-pres- 
sure for several years. She was short of breath on exertion. 

Physical Examination. The head was negative. The pupils 
were equal and reacted to light and accommodation. Several teeth 
were missing and those that remained contained fillings and inlays. 
The tonsils were small with no evidence of infection. There was 
quite marked pulsation of the arteries of the neck. The lungs were 
negative. The apex impulse was just inside of the anterior axillary 
line in the sixth interspace and was heaving in character. There 
was a systolic murmur at the apex transmitted to the axilla. The 
aortic second tone was sharp and ringing. The rhidlim was 
regular. The abdomen and extremities were negative. 

Laboratory Examination. Blood: reds, 3,350,000; whites, 18,000; 
Hb., 45 per cent. Blood-pressure: systolic 206 and diastolic 122. 
Urine contained a trace of albumin at times and a few granular and 
hyalin casts. The Wassermann on the blood was negative. A-ray 
pictures of the teeth showed apical infection of two upper molars. 
These were extracted. The routine electrocardiogram (Fig. 3) 
showed the beginning of a short paroxysm of auricular flutter m 

lead II. 
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flPriCH/ory?w//cr. Mitral stenosu and aoHic regurgi- 

Fraiik S., aged fifteen, messenger boy, visited the cardiac clinic 
of Rush Medical College in January, 1920. He complained of pain 
m tile prccordiiuii, palpitation of the heart and rheumatism. He 
stated that the jiaiii in the precordium ivas sticking in character 
and rarely lasted more than five to ten minutes at a time. It was 
always accompanied by palpitation. He had had four attacks in 
me last four years. Q.]ie last attack appeared one month previous. 
He was short of breath on ordinary exertion. 

Pa.y/ I/istor//. Tie had a severe attack of rheumatic fever four 
j ears ago. He was confined to bed one month and many joints were 
invoh'cd. He had had three subsequent milder attacks. 



Fig, 3. — Case VIII. Lead II shows the beginning of a paroxysm of auricular 
flutter. The Same ventricular rate is maintained. This attack evidently lasted 
only a few seconds, as lead III shows a sinus rhythm. 


Exammatio?!. The eyes were negative. The tonsils were small 
and submerged. The teeth had been neglected and many were 
carious. The neck was normal. The lung findings were negative. 
The left cardiac border was 12 em. from the midsternal line arid the 
right border 3 cm. There was a rough presystolic murmur at the 
apex, A diastolic murmur was heard over the aortic area and to 
the left of the sternum. The pulmonic second tone was accentuated. 
The spleen was palpable. The reflexes were normal. The urinary 
findings and blood Wassermann were negative. An electrocardio- 
gram (Fig. 4) taken the same day showed a peculiar amiedar 
activity in lead HI, which was though to be flutter. The ventricu^- 
lar rhythm remained regular in this lead and the rate the same as in 
the other two leads. 
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This patient has not returned to the clinic, but the social worker 
reports that he is well and able to work as a messenger boy. 

10. Paroxysmal auricular flutter. Chronic myocarditis, arterio- 
sclerosis, hypertension, chronic bronchitis, bronchial asthma and 
emphysema. 

hlr. B., aged eighty-one, has been attending the Central Free 
Dispensarj’- for various ailments, as chronic bronchitis, tonsillitis 
and rheiunatism, for about ten years. During the last two to three 
years he has become more short of breath and was transferred to the' 
cardiac clinic in October, 1919. At this time he was complaining 
of shortness of breath, cough, and wheezing in the chest. 

Examination. The eyes were negative. The teeth were gone. 
The tonsils were small with no evidence of infection. The lungs were 



Pig. 4. — Case IX. Leads I and II arc sinus rliythms. Lead III is apparently 
an auricular flutter wth an auriculovcntricular ratio of 3-1. The ventricular 
rate is 100 per minute and the auricular rate is 300 per minute. 


emphysematous and sibilant rales were heard throughout. The left 
cardiac border extended to anterior axillarj" line. The tones were 
faint. A soft systolic murmur was heard at the apex and wer 
the aortic area. The aortic second tone was accentuated. The 
rhythm was regular and the cardiac rate was GO per minute. ^ e 
had a bilateral inguinal hernia. There were no other abdominal 


Thf systolic blood-pressiu-e was ISO and the diastolic 110 mm. Hg. 
The urine was negative. 

On Januarj^ 17 he was wheezing more than usual and “ore 
dvspneic. The liver was palpable and tender. The cardiac rat 
was^about 70 per minute and the rlij-thra was regular. 1 he electro- 
cardiogram (Fig. 5) shoiv-ed^ auricular flutter ""fgO m 

advised. The dose of tr. digitalis was increased from lo to 20 m. 

three times a day. 
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At the next visit four days later his general condition had improved 
and a sinus rhythm had been established (Fig. 5), which has been 
maintained, according to our Imowledge, ever since. 

11. Paroxysmal auricular flutter. Chronic myocarditis a'ud angina 
ycctoris. 

Mr. H., aged sixty, complained of a feeling of constriction in the 
precordiiun on exertion. The pain extended into the arms at 
times. This distress was always relieved by nitroglycerin. He was 
also short of breath on exertion. These symptoms had been present 
about two months and were gradually growing more severe. 

He had had tj'phoid at the age of sixteen and rheumatism several 
times, but not in the last thirty years. 

Examination. The physical findings were negative except for 
the heart. The left cardiac border was 12 cm. from the mid- 



Fig. 5. — Case X. Top: Lead II shows an auricular [flutter with an auriculo- 
ventricular ratio of 4-1. Bottom: Lead II, taken after the sinus rhythm had 
returned. 


sternal line. A systolic murmur was heard at the apex. The 
aortic second tone was accentuated. There was an occasional 
premature contraction. 

The systolic blood-pressure was 166 and the diastolic 85 mm. Hg. 
The urine and blood Wassermann were negative. The electro- 
cardiogram (Fig. 6) showed an auricular activity suggestive of 
flutter in leads I and HI. In lead H the auricular mechanism is 
different. The waves marked P' occur at regular intervals. If this 
is the P wave it differs from that in the same derivation shown at 
the bottom of Fig. 6, which is apparently a sinus rhythm.^ The 
electrocardiogram at the bottom of Fig. 6 was taken a few minutes 
later than the one shown at the top. 

Summary of Cases. Brief histories of eleven cases are given in 
which paroxysms of an abnormal auricular action were discovered. 
In six instances it was auricular fibrillation and in five auricular 
flutter. 
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Those patients with auricular fibrillation were conscious of the 
onset of the attack. In three instances we observed the initial 
attack. In the other three the paro^^'sms had extended over periods 
of one, five and nine years respectively. Four had symptoms of 



j-jQ, Q, Case II. Top; Lead I is probably an auricular flutter. Ixad III 

resembles lead I. Lead.II is unlike the other derivations. The ventricular respond 
has, however, remained regular. The wave marked P' occurs at regular intcr%-als 
and may be a P 'a-ave. This reave, however, dilTcrs from the P wave m the same 
derivation in the electrocardiogram at the bottom of the figure, which is apparent y 
a sinus rhythm. Bottom; Taken a few minutes following the electrocardiogram 
shown at the top. 
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myocardial failure. In one of these, however, the paroxysms 
antedated the appearance of other cardiac symptoms. In this 
case the attacks had been much more frequent since the onset of 
shortness of breath. Case No. 6 had tv-o paroxysms of auricular 
fibrillation within a period of ten days in March, 1918. After this 
he was free from attacks until May, 1919. At this time gangrene 
of the right foot developed, the heart became decompensated and 
the auricles began fibrillating. The right foot was, however, 
amputated below the knee under gas anesthesia. Following the 
operation there was a period of more than two months during which 
the cardiac condition improved very slowly and stump did not heal. 
Later the cardiac compensation was restored, a sinus rhythm was 
established and the stump healed. The rhjdlun remained regular 
while the patient was quiet in bed. Upon slight exertion, however, 
the auricular fibrillation appeared again at times along with other 
signs of cardiac failure. Two had no cardiac S3TOptoms other than 
the transient attacks of auricular fibrillation. In one of these the 
attacks had extended o^"e^ a period of five j'^ears. The initial attack 
appeared at a time Avhen he felt overworked. His general health 
later became improved and he ivas free for almost four j'^ears. 
During this time he worked verj'^ hard. He again began to feel 
tired and the attacks returned. In a recent communication he 
tells me that he rested for two months after seeing Dr. Herrick. 
During this time he felt better generalljs was less nervous and was 
free from attacks. He began to work again and has since had a few 
attacks. The last patient had had attacks of rapid, irregular heart 
action for about one year. At the time she entered the hospital 
thej' appeared tivo or three times a week. While in the hospital 
some infected teeth were extracted and the diseased tonsils were 
removed. She has been free from attacks since this time. Her 
general health has improved and she feels better than she has in 
j'-ears. 

The electrocardiograms of these patients were typically those of 
auricular fibrillation. 

Five patients were observed during paroxysms of auricular flutter. 
One was conscious of the attack. In the remaining four the ventric- 
ular response was regular. In two of these the ventricular rate was 
100, in one 75 and the remaining one 60 per minute. In each of 
these instances the auricular tachycardia was discovered accidentally . 
Each of the patients in this group had marked structural changes 
of the heart. One had in addition hyperthyroidism. All were 
short of breath. One had attacks of anginal pain. 

The electrocardiograms of those cases considered as paroxysmal 
auricular flutter present some interesting features. The record of 
case No. 7 (Fig. 1) was taken during a cardiac attack in the fall of 
1916. The ventricular response is irregular. In some cardiac 
cycles the auricular activity is suggestive of that of flutter, in others 
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that of fibrillation. The same patient had another attack in the 
n inter of 191S. She felt faint and dizzy and at one time lost 
consciousness. The heart-rate was 40 per minute and the rhjdhm 
verj^ irregular. An electrocardiogram taken the same morning 
showed auricular flutter. This record unfortunatelj" was destroyed. 
The electrocardiogram in Tig. 2 was taken the following day. 
The ventricular rate was then about 96 per minute. Later -when 
the sinus rhythm was established the PR interval was about 0.2 
seconds (Fig. 2). Fig. 3 shows the onset of a short paroxysm of 
fine auricular flutter in Case No. 8. A normal ventricular rate and 
a regular rhythm were seemingly maintained during the attack. 
The top record in Fig. 5 is lead II of Case No. 10 taken during a 
paroxysm. At the bottom is the same derivation taken after the 
sinus rhytlim had been established. 

The electrocardiogram of Cases No. 9 and No. 11 are more 
difficult to interpret. In leads I and II of the electrocardiogram of 
Case No. 9 (Fig. 4) the ventricles are apparently responding to 
impulses formed at the sinus node. Lead 111 is apparently auricular 
flutter with an auriculoventricular ratio of 3 to 1, The same 
ventricular rate was maintained. Lead I of the electrocardiogram 
of Case No. 11 (Fig. 6) is seemingly a coarse auricular flutter. 
Lead III resembles lead 1. In lead II, however, the auricular 
mechanism has changed, but the ventricular response remained 
regular. This derivation is unlike the corresponding one in the 
electrocardiogram at the bottom of Fig. 6 and is, therefore, prob- 
ably not a sinus rhythm. The waves marked P' occur at regular 
intervals and may be P waves. If these are P waves, they are 
probably ectopic for they differ from those of the same lead after 
the sinus rhythm was apparently established. These changes in the 
auricular mechanisms were very fleeting. The turn electrocardio- 
grams in Fig. 12 were taken within ten minutes of each other. 

Comment. Clinical Significance cfi Paroxysmal Auricular Fibrilla- 
tion and Flutter. Paroxysmal auricular fibrillation and flutter occur 
in the same tj^ie of cardiac conditions. They are in the majority of 
instances discovered in individuals who have the clinical findings of 
a failing myocardium. These .attacks frequently appear at the time 
of impending cardiac breakdown. They may subside as the cardiac 
reser\'e is improved or becomes permanent. 

It is verj' probable that many cases of lasting auricular fibrillation 
and flutter are preceded by short paroxj'sms of these conditions. 
Three cases of mitral stenosis have recently been observed during 
the period of approaching cardiac failure, in whom the permanently 
established auricular fibrillation was preceded by one or more short 
attacks. One of these cases, No. 5, is included in this report. 

In some- instances paroxj^smal auricular fibrillation and flutter 
are seemingly precipitated by extracardiac conditions, as focal 
infections about the mouth and hyperthyroidism. Case No. 3 
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has been free from auricular fibrillation since her infected teeth 
were extracted and the diseased tonsils removed. Case No. 7 has 
had no further attacks since the thjn-oid symptoms subsided. Case 
No. C) was free from cardiac attacks for more than a year. Later 
gangrene of tlic right foot developed. Coincident with this auricular 
fibrillation np])cared and continued until the leg was amputated and 
the stump healed. Blackford and Willius^ report cases that re- 
covered from auricular flutter following thjT’oidectomy. Willius^ 
has observed patients with a sinus rhythm after thyi'oidectomy 
who had had, according to their history, an auricular fibrillation 
for inorc than a year. Barker and Richardson^ describe a case 
which seemingly recovered from attacks of simple paroxysmal 
tachycardia and auricular flutter after the clearing up of focal 
infection about the tonsils and teeth and the removal of a portion 
of the thyroid gland. 

In some of those patients in whom there are demonstrable extra- 
cardiac factors there may or may not be much evidence of cardiac 
disease. Even though the cardiac findings may be comparatively 
negative the apiiearance of these tachycardias should be con- 
sidered as evidence in favor of structural changes in the heart. 
The longer these patients remain free from attacks after the removal 
of possible extracardiac factors, in the absence of other findings, 
the more certain we may feel that the cardiac changes are slight and 
not progressing. 

The Relationship between Auricular Fibrillation and Flutter. 
Auricular fibrillation and flutter may occur in the same patient 
at different times. Lewis'* reported eight cases of flutter and 
reviewed eight more from the literature. Thirteen of these patients 
had at some time had auricular fibrillation. In six one condition 
passed directly into the other. Some of these patients had been 
given digitalis. Robinson^ describes a case in which auricular 
fibrillation and flutter alternated with each other several times. 
He was able in the dog to produce experimental electrocardiograms 
that resembled those taken of his patient during the' periods of 
auricular fibrillation and flutter and the transition between these 
conditions. The electrocardiograms produced by faradization of the 
auricles resembled those of the transitional period in the patient. 
When, however, in addition the right vagus was stimulated the 
electrocardiogram was that of auricular fibrillation, whereas stimula- 
tion of the left vagus gave an electrocardiogram similar to that of - 

auricular flutter. ^ , j • i 

Auricular flutter may in some instanees be changed to auricular 

fibrillation by the administration of digitalis. Before the latter 
stage is reached the electrocardiogram may show cardiac cycles m 
which the auricular activity suggests that of flutter, wtereas the 
next few cycles may be that of auricular fibrillation. The same 
type of electrocardiograms is occasionally produced by patients 
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who have not had digitalis (Fig. 1). Ritchie® believes that such 
electrocardiograms indicate a combination of auricular fibrillation 
and flutter. The same explanation has been more recentlv given 
by Schrumpf.’^ Lewis® emphasizes the close relation between the 
mechanism of these two conditions and publishes a curve from a dog 
in which auricular fibrillation was changed to flutter by vagus 
stimulation. He, however, does not believe in the simultaneous 
presence of the tvm disorders. This conception does not exclude 
the possibility of one mechanism changing to the other even at 
short intervals. That would possibly furnish a plausible e.vplana- 
tion for some of the clinical electrocardiograms. 

It is a pleasure to acknowledge my indebtedness to Dr. James B. 
Herrick for his suggestions and for the privilege of studjdng some of 
the cases covered in this report. 

BIBLIOGRAPHY. 

1. Blaotlord, J. M., and Willius, F. A.: Auricular Flutter, .Arch. Int. Med., 
1918, xxi, 147. 

2. Willius, F. A.: Personal communication. 

3. Barker, L. F., and Richardson, H. B.: Unusual Combination of Cardiac 
Arrhythmia of Atrial Origin Occurring in a Patient ■adth Focal Infection and ThjToid 
Adenomata, Arch. Int. Med., 1919, sndii, 158. 

4. Lewis, Thomas: Obsen’ations upon a Curious and Not Uncommon Form of 
Extreme Acceleration of the Auricle, “Auricular Flutter,” Heart, 1912-1913, iv, 171. 

5. Robinson, G. C.; The Relation of the Auricular Acti\’ity Following Faradiza- 
tion of the Dog's Auricle to the Abnormal Auricular Actmty in Man, Jour. Exp. 
Med., 1913, xv-iii, 704. 

0. Ritchie, W. T.: Auricular Flutter, Edinburgh and London, 1914, p. 124. 

7. Schrumpf, P.: Klinische Herzdiagnostilc, Berh'n, 1919. 

8. Lewis, Thomas: The Mechanism and Graphic Registration of the Heart- 
beat, London and New York, 1920. 


THE RELATION OF THE ENDOCRINE SYSTEM TO THE 
GLYCEMIC REACTION FOLLOWING THE INJECTION 
OF HOMOLOGOUS PROTEIN. 
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We have previously shown^ that variations in blood-sugar con- 
centration follow the injection of a relatively large number of 
substances, and that when proteins from different sources are 

I Rohdenburg, Bernhard and Krehbiel: Am. Jocr Med. Sc.. 1920. clix. 577. 
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injected into rabbits," the variations observed in blood-sugar con- 
centration folIoAv a definite course and occur concomitantly with 
the development of antibodies. Variations in the blood-sugar 
content of normal rats and mice injected with homologous and 
heterologous protein Avere also observed,® and in a small series 
of spontaneous malignant tumor-bearing mice a large proportion 
of the animals showed, in contrast to normal animals, no variations 
in the blood-sugar concentration Avhen injected with homologous 
protein. 

With the intention of investigating the hj^jothesis. that the 
occurrence of tumors is due to some endocrine disturbance, Ave haA'^e 
studied the effect of ablation of one or more of the glands of internal 
secretion upon the glycemic reaction folloAving the injection of 
homologous protein. As has just been stated, tumor-bearing mice 
and rats differ from normal animals in their reaction to the injec- 
tion of homologous protein as shoAvn by the blood-sugar content. - 
If the remoA^al of one or more of the endocrine glands bring about 
a condition in which injections of homologous protein are not 
folloAA'ed by a glycemic reaction, and if absence of a glycemic reac- 
tion under these conditions be considered as giving evidenee of a 
predisposition to neoplasia, then the condition underlying predis- 
position to neoplasia might be subject to further experimental 
analysis. The term glycemic reaction in this paper has reference 
oiily to the variations in blood-sugar eoncentration which folloAV 
the injection of homologous protein. 

Albino rats Avere employed, 0.05 c.c. of blood being obtained 
from the tail vein after the animal had fasted all night, and the 
blood-sugar concentration was determined by the method of 
Epstein.^ The animal Avas then injected subcutaneously with 
0.05 c.c. of an extract of homologous protein. This protein was 
prepared by cutting the tissues of another animal of the same 
species into small fragments and extracting it in approximately 
three times its bulk of normal saline for a period of about ten 
minutes. Sterile precautions are not essential. The opalescent, 
bloody, supernatant fluid was used. One hour after the injection 
of the protein extract the blood-sugar value Avas again determined. 

In the experiments recorded in this paper, spleen Avas used, but 
other tissues are equally effective. While it is true that all tissues 
contain glucose or glycogen the amount of either of these sub- 
stances in the fluid injected was so minute that it could not be 
ehemically estimated nor qualitatively identified. 

After an injection of homologous protein one of three things 
may happen to the blood-sugar: It may rise, fall or remain rela- 
tively or actually stationary. No explanation can be offered for 

2 Rohdenburg and Pohlman: Am. Jouh. Med. Sc., 1920, clix, 853. 

“ Rohdenburg: Jour. Cancer Research, 1920. 

< Jour. Am. Med. Assn., 1914, Ixiii, 1GG7. 

VOL. 1G2, NO. 1. — JULY, 1921. 2 
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the fact that in some instances the injection of homologous protein 
is followed by an increase in blood sugar while in other instances 
it is followed by a decrease. It is possible that the injection is 
always followed by an increase, but that this increase occurs with 
different degrees of rapidity in different animals; it may be that 
the time interval is so chosen that from some animals blood is 
drawn at a phase when the blood sugar, after having increased, 
falls below the normal before again returning to its preinjection 
level. 

Thus in Fig. 1, A represents the preinjection level, B the maxi- 
mum rise, C the fall below the normal and D the return to the 
normal. If this curve be either stretched out or compressed, as 
in Fig. 2, where the time intervals are shown by the upright lines, 
it is at once evident that in those animals in which the entire 
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reaction is over quicldy we might easily get a lower value one 
hour after injection than in those in which tlie reaction takes a 
longer period for completion. 

A variation between the first and second estimations of blood 
sugar of 16 or more mgin. when the Epstein method is used, or of 
10 or more mgm. when the Meyers-Bailey* modification of the 
Lewis-Benedict® method is employed, has arbitrarily been defined 
as a positive glycemic reaction. Reversely a negative reactioii is 
one w'hich shows less than tliese variations. It is immaterial to 
our present problem whether the values rise or fall. 

In previous publications” * we have shown that the alterations 
in blood-sugar concentration following protein injection are not 


5 .Tour. Biol. Chem., 1910, -tov, 1-17. 
« Ibid., 1915. XX, 61. 
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due to the excitability of the animab to the operative procedure, to 
the influence of a few seconds of anesthesia or to the injection of 
0.5 c.c. of normal saline solution. 

It is impossible to obtain from a rat twice within an hour the 
amount of blood necessary for the Meyers-B alley modification of 
the Lewis-Benedict blood-sugar method, and it was for this reason 
that the Epstein method was chosen. We have previously com- 
mented upon the limitations of the Epstein method for determin- 
ing sugar values and have pointed out the possible sources of 
error. Whatever the error may be, however, it is common to 
every determination made by that method and in comparative 
estimations may be disregarded if the results seem well correlated. 

When 0.05 c.c. of blood is used the Epstein method gives values 
which are extremelj'^ high and which do not represent the actual 
blood-sugar content of the rat, as shown by other procedures; the 
figures are therefore merely relative. 

A check experiment will prove the truth of this contention. 
Five guinea-pigs were tested according to the method outlined in 
a previous paragraph, the blood being obtained twice within an 
hour from the heart. On the specimens thus obtained blood-sugar 
determinations were made according to the Lewis-Benedict and the 
Epstein methods, 0.05 c.c. of blood being used for the Epstein 
method. If the assumption made be correct, then an equal per- 
centage of positive reactions should occur, irrespective of the 
method emploj’-ed, the double standard of comparison being kept 
in mind. The blood-sugar values, however, would be much higher 
with the Epstein than with the Lewis-Benedict method. The 
observations, as is shown in Table I, are in accord with our premise. 


TABLE I. 


Epstein method. 

Lewis-Benedict method. 

Zero hour. 

‘60-minute 

interval. 

Variation. 

Zero hour. 

60-minute 

interval. 

Variation. 

No. 1 440 


-32 

No. 1 138 


-6 

No. 2 448 


-15 

No. 2 132 


-6 

No. 3 416 

528 

-fll2 

No. 3 162 


+50 

No. 4 504 

489 

-15 

No. 4 150' 


-24 

No. 5 472 

496 

+24 

No. 5 153 


+12 


Percentage giving positive reaction: Epstein metbod, GO; Lewis-Benedict method, 60. 
Averaged variation in mgm. : Epstein method, 40; Lewis-Benedict method, 20. 

All figures indicate mgm. per 100 c.c. of blood. 

-|- = increase in blood sugar. 

— = decrease in blood sugar. 


The glycemic reaction may be estimated in two ways: by the 
percentage of positive reactions in a given group, or by the averaged 
variation in sugar concentration. If we judge only by the per- 
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centage of positive reactions, then we have no means of estimating 
the degree of reaction, for with the standard as laid down a varia- 
tion of 20 mgm., which is but 4 mgm. higher than what we desig- 
nate a negative reaction, has the same significance as a variation of 
64 mgm. It seems more accurate, therefore, to use the averaged 
variation as a standard of comparison. 

In a series of seventy normal full-grown, healthy rats the blood- 
sugar values were determined before and after injection of homol- 
ogous protein. As a result of these examinations it was found that 
73 per cent, of the animals gave a positive reaction and that the 
averaged difference between the determinations at the zero hour 
and at the sixty-minute period was 29 mgm.; this figure has been 
adopted as the variation in normal animals. 

In our first ex-periments the reaction was studied in animals 
from which one internal secretory gland had been removed. The 
glands removed individuallj' were the spleen, th3'mus, both testes, 
both ovaries, both adrenals, all entire, approximatelj" 90 per cent, 
of the thjToid and embedded parathjToids and approximately^ 90 
per cent, of the pancreas. There were six full-grown normal animals 
in each group; and, with the exception of the adrenal-free group, 
in which owing to the short life of the animals the e.xaminations 
were carried out after twentj^-four hours; from fourteen to one 
hundred and twelve daj's elapsed after removal of the gland before 
tests were made. In a second series of animals double ablations 
were performed in such rotation that all possible combinations 
were obtained. For example: testes-spleen, testes-thynnus, testes- 
thyToid, testes-adrenal, testes-pancreas. In each of these groups 
there were six animals and the averaged time of testing after gland 
ablation was fourteen days, again excepting the adrenal-free group, 
which was tested twenty-four hours after operation. A total of 
162 animals were used in the experiment. 

The effect of the various gland ablations upon the gly'cemic 
reaction is presented in chart form. The solid color indicates the 
averaged variation in milligrams for each group of 6 animals, the 
double vertical line the adopted normal variation of 29 mgm. 

It is interesting to note that ablation of the sex glands alone 
influences the glycemic- reaction in a different manner in each sex; 
thus, removal of the testes slightly inhibits, while ablation of the 
ovaries slightly' stimulates the reaction. T.he removal of the spleen 
with either set of gonads markedly- inhibits the reaction, nhile 
excision of the thy'mus and testes or of the thyunus and ovaries 
causes no change from the normal. Ablation of the testes and 
pancreas causes a marked stimulation of the reaction, but removal 
of the ovaries and pancreas brings about a directly opposite result, 
that is, inhibition. An analogous difference in reaction is noted 
when the gonads are removed with the thyroid, for with this com- 
bination in the male inhibition follows, while in the female stimu- 
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Chart I. 



Chart II. 
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lation occurs. Extirpation of the adrenals in combination with 
the sex glands exerts little or no influence on the reaction (Charts 
I and II). 

In rats almost complete removal of the pancreas has no effect 
upon the tjTie of glycemic reaction under discussion (Chart III). 
However, when the thjToid, spleen or testes are removed in combi- 
nation with the pancreas there is a very marked stimulation. In 
contrast to these results, removal of the ovaries or thjTnus and the 
pancreas shows a very slight inhibition of the reaction, while when 
the adrenals are ablated in combination with the pancreas there 
occurs the.most marked inhibition encountered in the entire series 
of experiments. 



Chaht III. 


A very slight to moderate stimulation occurs when either the 
adrenals alone or a combination of adrenals with ovarj', thjToid 
or spleen are removed. Ablation of either testes or thj-mus in com- 
bination with the adrenals shows praetieally no change from the 
normal, while, as previously stated, excision of adrenals and pan- 
creas induces a most marked inliibition (Chart IV). 

Excision of the thymus singly or in combination with either the 
testes or spleen exerts practically no influence upon the reaction. 
When the gland is ablated in combination with either the evaries, 
adrenal, pancreas or thjToid there results^ a varying degree of 
inhibition, though it is not marked (Chart V). 
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Removal of the spleen, alone or in combination with either 
gonad, induces a marked inhibition, while excision of the gland in 
combination with' either thjToid or pancreas produces a marked 
stimulation. When either the adrenals or the th^unus are removed 
in combination witli the spleen there is no noteworthy variation 
from the normal (Chart VI). 

Ablation of the thyroid, with such parathyroid tissue as may be 
embedded in it, results in a marked stimulation of the reaction and 
a similar condition prevails when the gland is removed in combina- 
tion with the pancreas, spleen or ovary, and also, though to a 



ClIAKT VI. 


lesser degree, when it is removed with the adrenals. The removal 
of the thymus or the testes with the thyroid gives rise to an inhibi- 
tion (Chart VII). 

The ablations, either of single glands or of combinations of glands 
which have thus far been described, result in one of three conditions: 
inhibition, stimulation or no change. Those which result in inhi- 
bition have, for easy reference, been collected in Chart ^ III: the 
spleen with either set of gonads, and the pancreas and adrenals. 
Those which induce stimulation arc shown in Chart IX: the spleen 
with cither the pancreas or thyroid, the testes and pancreas, the 
tluToid and ovaries, and, finally, the pancreas and thyroid. 
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Chart VII. 



Chart VIII. 
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]r _ order, if possible, to establish a correlation of glandular 
activity with respect to the glycerhic reaction following the injec- 
tion of homologous protein, further ablations were performed, 
three, four and five glands being removed from the same animal. 
Again, groups of sLx animals were used and the test was performed 
as previously described. From the results obtained it appears 
that the connection is as follows: 

There are tvm combinations of endocrines which when ablated 
inhibit the reaction; these are (1) spleen and either gonad set, 
(2) adrenal and pancreas. If one gland from either system be 
ablated and with it one gland from the other system, there results 



Chart IX. 


little or no change from the normal reaction (see 1, 2 and 7, Chart 
X). If, however, one gland from one system be removed with one 
gland from the other system, and, in addition, cither the thjToid 
or thjTOUs, then marked inhibition occurs (see 5, 9, 10, 14, 15, 
Chart X). Removal of one gland from one system and of cither 
the thjToid or the thymus results in practically no inhibition (see 
4, Chart X). If both glands be removed from each system, then, 
in order to induce inhibition, botli of the intermediate glands must 
also be removed, the removal of one intermediate gland is not 
sufficient (compare 3, S, 11, 12, 13, Chart X). From this it would 
appear that there arc two systems which control the reaction and 
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that these systems are connected through two apparently inter- 
changeable glands, the thyroid and the thymus. 

We have still to consider how inhibition may occur when the 
various glands are in situ, the data so far presented having to do 
with conditions following their removal. It is probable that if the 
removal of a gland causes inhibition, then that gland when in situ 
acts as a stimulator, and that the same thing holds true for various 
combinations; Furthermore, it is possible that inhibition of the 
reaction may be due either to lack of action of the stimulators or 
to excessive action of the inhibitors. 



Chaht X 


The hypothesis that inhibition of the glycemic reaction following 
the injection of homologous protein may be an indicator of a state 
of predisposition to cancer, coupled with the demonstration that 
various combinations of gland removal bring about inliibition of 
the reaetion, offers a wide field for speculation and suggests mmaer- 
ous other investigations. All that can, at the present time, be 


4U musser: the leukocytes after hemorrh^vges 

stated as a result of the experiments here recorded is that tlie 
glycemic reaction, which follows the injection of homologous pro- 
tein, appears to be under the control of the endocrine system and 
that inhibition of the reaction may be viewed as a. disturbance of 
metabolism due either to hj'poactmty or to hyperactivity of the 
endocrines. Whether this disturbance of metabolism is or is not 
of etiologic significance in neoplasia cannot be stated from the 
facts at present at our disposal. 


THE LEUKOCYTES AFTER HEMORRHAGES. 

By John H. Musser, Jr., M.D.,' 

PHILADELPHIA. 

(From the Department of Research Medicine, Universit 3 ' of Pennsjdvania.) 


During the course of some experiments undertaken for the 
purpose of studying blood regeneration after simple anemia, an 
unusual opportunity was presented for studying the behavior of 
the leukocjdes after hemorrhage. In this series of e.xperiments 
the total number of white cells per cubic millimeter were enumer- 
ated in some cases before and in all cases immediately after bleed- 
ing and a differential count made at the same time. Other counts, 
both differential and total, were subsequently made at various 
intervals after tlie first count until the white cells had reached 
the level of the preliminary determination or had attained figures 
which were approximatdy normal for the dog. Coincidental blood- 
volume estimations by the dye method afforded a basis for inter- 
esting comparisons. In a previous series of forty-eight dogs tliese 
normal figures had been found to be as follows: Average count 
of white cells per cubic millimeter, 15,923; average number of 
poljmuclear neutrophiles, G6.GG per cent.* 

Before discussing the results that were attained in tlie present 
series the literature of the subject will be briefly reviewed. It 
seems to be a quite generally appreciated fact that a leukocytosis 
occurs after hemorrhage. However, in most hematologies or in 
books dealing with laboratory studies in general this fact either 
is omitted, or if mentioned but brief mention is made of this occur- 
rence. For example, SimoiF merely lists in a long column, among 
the otlier causes of leukociTosis, that which follows hemorrhage. 
WebsteF discusses tlic matter more fully than do other authors of 

1 John 11. Mupsor, Jr., nncl E. B. ICnimbha.ir: Studies of the Blood of Normal 
Dors, Folia HncnintoIoRicn. 1011. ^viii, 57C. 

= Manual of Medical DiaKnosis. 0th od., Bhiladelphia, lOjS, p. aZ. 

’ Diacnostic .Methods, Gth cd.. Philadelphia, 1920, p. 572. 
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standard books. He says: well-marked leukocytosis which 

may begin in from ten to fifteen minutes and may reach as high 
as 20,000 within an hour has been observed following extensive 
acute hemorrhage. The leukocytosis in these cases bears a gen- 
eral relation to the extent and rapidity to the loss of blood and 
usually disappears or diminishes long before regeneration of the 
blood has occurred. The leukocytosis is of the polynuclear type.’" 
He further states that Stassano and Bellow, in a reference unattain- 
able, assume from tlieir work that a hypoleukocjdosis is observed 
after the loss of small quantities of blood. Drinker,^ in his admir- 
able article on the pathological phj’-siology of blood cells holds: 
"There are few biological reactions which may be so fully relied 
upon as the leukocytosis following hemorrhage.’' Camus and 
Pagniez® write that there is an immediate drop of leukocytes fol- 
lowing hemorrhage to be followed by a leukocytosis which is merely 
relative, as there has not been during the hemorrhage an outpour- 
ing of white cells comparable to the loss of red cells and plasma. 
They quote Inagaki as achieving the same results in his studies. 
Levison® writes upon the subject from the standpoint of differen- 
tial diagnosis and calls attention to the fact that a leukocytosis is 
valueless in differentiating intra-abdominal hemorrhage from acute 
inflammatory lesions. Hoessli,’ studying the blood of rabbits after 
hemorrhage, showed that the white cells were decreased in the 
first six to eight hours and subsequently there was a temporary 
increase in the neutrophiles. Govaerts,® working under Depage, 
studied the white count after hemorrhage and called attention to 
the fact that a leukocytosis is the most valuable sign of occult 
hemorrhage. He states that it showed itself before there is appre- 
ciable diminution in the number of red cells. The leukocytosis 
attains its greatest height several hours after the hemorrhage 
starts and reaches normal in from forty-eight to seventy-two 
hours. Krumbhaar® studying the leukocytosis that occurs after 
operation and after a relatively small hemorrhage found that the 
leukocyte count began to rise after four or five hours, almost 
doubling in the first thirty hours and then gradually declining to 
normal in several days to a week. He noted also that there was 
a greater tendency to leukocytosis after external hemorrhage than 
internal. Drinker^® and his co-workers, in their work on the 

'• Diseases of the Blood, Oxford Medicine, 1920, ii, 563. 

5 Action immediate de la saignfie sur le nombre des leucocytes, La retention leuco- 
cytaire, Compt. rend. soc. de biol., 1908, Ixiv, 1149. 

» Leukocytosis a Deception Sign in Abdominal Hemorrhage, Jour. Am. Med, 
Assn., 1915, Ixiv, 1294. 

7 Leukocytose bei Intraperitonealblutungen, Mitt. a. d. Grenzgeb. d. med. und 
Chir., 1914, xxvii, 630. 

s Etude de I’anemie posthdmorrhagique chez les blesses. Ambulance de I’ocean, 
1917, 1, 355. 

» Observations on the Nature of Postoperative Leukocytosis in the Dog, Ann. 
Surg., 1917, Ixvi, 133. 

The Factors Concerned in the Appearance of Nucleated Red Blood Corpuscles 
in the Peripheral Blood, Jour. Exp. Med., 1918, xxvii, 383. 
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influence of certain procedures to increase the rate of blood-flow 
tlirough the blood-forming organs, state that they have frequently 
seen the vdiite blood count double within tAvo hours. This tliey 
say is a real increase in the circulatory Avhite cells and not a change 
in the distribution of the cells, emphasizing the fact that the marroAV 
is a reservoir of leukocytes, which in an emergency has the power 
to discharge the cells independently and rapidly" Nanta^i after 
a study of twenty-flve cases of severe hemorrhage says that there 
occurs a well-marked leukocjdosis, influenced by other factors 
than the gravity of lesion. Binet*== claims that during the hemor- 
rhage the white cells are diminished, but their fall does not parallel 
that of the red cells. From this brief review of the literature of 
recent years it may be noted that confusion exists not only as to 
the actual occurrence of a post-hemorrhage leukocytosis but also 
as to the duration of this leukocjdosis. For this reason it seems 
worth Avhile to report the results of the white cell counts made 
upon animals in whom the quantit}’’ of blood lost could be accu- 
rately controlled. 

Experimental Data.— Eight dogs were used in all. Tavo dogs 
were used in each experiment. After th$ bleeding from the jugular 
vein the animals AA’ere given the standard* diet and all the water 
they wished after the counts were made. The first counts were 
made approximately four hours after the bleeding and succeeding 
counts were all made in the early afternoon before feeding. A 
Thoma-Zeiss pipette Avas employed in collecting the blood and a 
Levy slide was used in making the count. In the estimation of 
the A'arious tjqses of cells, smears AA'ere made on coA'^er-slips and 
stained AA’ith (Romanovsky’s) modification of Wright’s stain. 

In the first experiment two long-time splenectomized dogs 
which had been bled small amounts repeatedly for some AA'eeks 
were bled 430 c.c. and 400 c.c. respectiA’-elj'. Each dog showed 
a sharp rise in total cells and a rise as Avell in the percentage of 
poljmuclear granular cells. In the case of dog 19-4 the cells of 
tlie end of four hours had risen from 10,200 to 24,700, with an 
increase in poljmuclears from 81 per cent, to 90 per cent. Dog 
19-6 had an increase from 12,200 to 24,100 total leukocjles and 
a percentage increase of polj^granular cells from 58 to 90. Both 
animals showed a drop two days later and both had secondary 
rises. The full results of the counts can best be seen in Chart I. 

In the one animal tlie count retimned to normal by the eighth 
day and in the other by the tAV'elfth day. In the second ex-perimcnt 
(Chart II) each of tlie dogs a long time splenectomized Avere hied 
a total of 525 c.c. and 675 c.c. respectively in tivo succeeding days. 
Here one dog, 20-4, had an increase of cells to 18,100 to fall at 

l»cs modificfitions prtcoccs do la fomiulc Icucocj't.airc aprvs hCtnorrhapc, Coniiit. 
rend. Eoc, de bio!.» 1018, xxxi, 103, 

n Presso mC‘d., Paris, 1919, xxvii, 217, 
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the end of two days to 10,200, around which figure they remained 
until the eighteenth day. The other animal, 20-5, had a leuko- 



Dog 19-6 ♦— =W.B.C. 

> ■ = Polynucloara 

Dog 19-4 0 =W.B.C. 

0—3 Polynucloara 


Both animals Splenecfomired. Bled 100 c.c. tor some weeks 
then 430 e.c, and 400 c.c. respectively Wt. = 13,450 gm. (19-6) 

14,000 gm, (19-4) 


Chaiit I. 


cytosis of 16,600 at the end of four hours, which increased to 23,600 
in forty-eight hours and fell to normal bj'’ the twelfth day. Both 
animals had a polynuclear increase. 



Chart II. 


In the third experiment (Chart III) each dog was bled small 
amoimts repeatedly and then several days before the first count 300 
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C.C., and on the day that counts were made 350 c.c. of blood were 
removed in the case of the larger dog and 250 c.c. from the smaller. 



Dog 20-n •— iW.B.C. 

Potynuclcars 

Dog 20-)3o— =W.B.C. 

O^-sPolynuclcara 


Bled 900 c.c. in 2 months Wt. =17,330 gm. 

300 c.c. 4 days before count 
350 c.c.day of count 

Bled 800 C.C. in 2 months Wt. = 15,600 gm. 

300 c.c. 5 days before count 
250 ac. day of count 


Chaht III. 


The large dog, 20-11, showed practically no change in his leuko- 
cj’te count as the result of the hemorrhage. Eight counts made 


PERCENT, 

POLYS. 

W.B.C. 

4 hours 

8 days 

12 days 

16 days 

23 days 

30 days 

90 

25,000 

■ 

■ 

B 

B 

B 

B 

80 

20,000 


■ 

B 

B 

B 

B 

70 

15,000 


B 

B 

B 

B 

B 

CO 

10,000 

■ 


B 

B 

B 

■ 





50 

5,000 

■ 

fl 

B 

B 

B 

B 


Qog 19.3 *_=W.B.C. Repeated bleeding 100 c.c. day of count Wt. = 15.730 gm. 

: Polynucicsrs 

Dog 20-12 o— sW.B.C. Repeated bleeding 100 c.c. day of count Wt. = 9,5I0gm. 

O— = Polynuctcari 

CnAnT IV. 


over a period of thirty daj's showed a white count varjnng between 
G400 and 10,800. The granular cells showed but a slight increase 
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after tlie liemorrhage. This dog showed no effect from the hemor- 
rhage but was always aetive, ate well and seemed in the same 
good eondition as the other animals. In the companion dog the 
leukocjdes were 21,200 after the hemorrhage, three days later 
thej' were 25,900 and from this point gradually fell to 7800 at 
the end of thirty days. This dog showed a marked polynuclear 
increase, 94 per cent., which gradually fell to 73 per cent, by the 
twentieth day. In the last experiment (Chart IV) the effect of 
small loses of blood was studied. Two dogs that had been bled 
100 to 150 c.c. weekly over a period of time were counted immedi- 
ately after the vutlidrawal of 100 c.c. Dog 19-3 had a leukocjffe 
count of 16,200 after the bleeding, twelve days later the count was 
11,600, three counts in the next two Aveeks were about the same 
figures, but for some reason at the end of thirty days the count 
was 16,700, although no further bleeding had taken place. The 
polyiuclear percentage closely followed the total count. Dog 20- 
12 had a leukoc.A'te count of 16,600, which at the end of eight days 
was 11,200, approximately the same as in all subsequent counts 
of this animal. There was a considerable increase in the granu- 
lar cells in this animal. 

It is also of interest to note that at no time was there a dis- 
appearance of eosinophiles from the peripheral blood, as occurs in 
the leulcocjdosis of sepsis and which Simon calls the septic factor, 
as well as in various experimental conditions. 

Discussion.— From the results of these experiments and from 
the review of the literature it may be seen that, as a very general 
rule, hemorrhage causes a leukocjffosis. This is of importance 
not only in the diagnosis of internal hemorrhage, such, for example, 
as occm’s after contusion of the abdomen, but also in the differ- 
entiation of various abdominal conditions. 

It is of particular interest to consider the imtliogenesis of this 
post-hemorrhagic leukocytosis. Other observers Avho have studied 
the condition advance various hjq)otheses: some as the result of 
experimental study, others from purely hypothetical reasoning. 
Levison^^ says that this phenomena is the result of temporary 
hydremia. This exq)lanation does not seem adequate. Webster^'* 
writes that the condition is referable rather to the sudden outflow 
of lymph* which occurs as a compensation for the loss of fluid than 
to the new production of cells, as this latter process does not take 
place for some time. This would seem to hold true if there Avas 
but one massive hemorrhage, but would not account for the rise 
in leukocytes that occurs even after repeated hemorrhage as shoAvn 
by those present experiments. DrinkeF® assumes that the _ very 
rapid floAV of tissue juice into the blood stream carries Avith it 
protein material foreign to the blood stream with a consequent 


Loc. cit. 


Loc. cit. 


Loc. cit. 
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leukocytosis. Krumbliaar^® believes that the post-hemorrhagic 
leukoc3i;osis, which does not become apparent for four or five 
hours, is due chiefly to the summoning of new and younger forms 
of pol^maorphonuclear cells from the bone-marrow imder the 
influence of an imknown stimulant. In one of his charts a distinct 
leukopenia diu-ing the first hour has been recorded. The French 
school, as reflected by the writings of Binet and of Camus and 
Pagniez,!' T;\rould seem to have advanced only a questionable and 
a partial explanation for the leukocytosis that occurs after hemor- 
rhage. They contend that the lowering of the blood-pressime 
incident to hemorrhage permits the more readily adaptable sticky 
white cells to adhere to the vessel walls and thus to remain in the 
system to a greater extent than the red cells. This relative increase 
in the number of circulating leukocytes must presuppose a marked 
diminution in the amount of circulating blood, because blood 
counts are absolute, not relative, and without a considerable 
diminution in the amount of plasma there would be little change in 
the count of cells in each cubic millimeter. In the present study 
confirmatory evidence of this theory may be presented. In all 
the dogs studied when blood-volume estimations wnre made the 
leukocjtosis was found to be the most marked in those animals 
in whom there was the greatest proportional loss in blood volume. 
Yet even these factors of retention of white cells plus dimmished 
blood volume do not seem suflScient to explain the very great 
increase of circulating cells that frequently oceurs. It would 
seeta likely that a third factor plays the most important part, 
namely, the response of the organism to an injury, in some respects 
analogous to an infection, and the consequent outpouring of pre- 
formed leukocjdes into the circulating blood from the bone-marrow 
for the most part and to a lesser e.xtent from the spleen and liver, 
where they lie in readiness to respond to any call for their services 
by tlie body tissue. 

Conclusions.— 1. A marked leukocjdosis is the general but not 
constant rule after hemorrhage, and is of variable duration. The 
persistence of the leukocytosis would seem "to bear a general rela- 
tion to the severity of the hemorrhage. 

2. This leukocjdosis is made up largely of an increase in the 
poljTnorphonuclear neutrophiles. 

3. Eosinophiles do not disappear from the circulating blood as 
they do in the leukocjdosis of sepsis and other conditions. 

4. The factors w’hich seem to play a part in the pathogenesis of 
the condition are: Retention of the leukoGjlcs in the blood stream 
during hemorrhage by adhesion to the vessel walls witli diminution 
of blood volume, and, presumably, an outpoming of white cells 
from the bone-marrow after hemorrhage in response to an unknown 
stimulus. 


“ Loc. cit. 


*■ Loc. cit. 
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POLARISCOPIC STUDY OP URINES OF A GROUP OF 

SYPHILITICS. 

By S. P. Taylor, M.D., and IC. P. A. Taylor, M.D., 

PHILADELPHIA. 

(From Hospital of the University of Pennsylvania.) 

MettenhebieRj^ in 1S5S, first called attention to the existence 
of lipoid bodies seen under the polarizing microscope as globules 
showing a dark central cross separating four bright peripheral 
quadrants. Since that time many investigators have found these 
bodies in. certain sputa, tuberculous pus and detriths undergoing 
advanced necrosis. It has been assumed that these bodies represent 
a more advanced stage than fatty degeneration and indicate an 
irreversible process. Considerable work has been done leading to 
some Icnowledge of tjie chemical and physical properties of these 
lipoid bodies. Thej^ are said to include cholesterin esters, fatty 
acids, sphingomyelin, cerebrosides and soaps of oleic acid. Lehmann 
has proposed the name of “fluid crystals” to designate these bodies 
intermediate between true fluids and true crystals. 

Munk,- in 1913, found these bodies in certain urines studied in the 
appropriate metliod and first established a relationship of doubly 
refractile lipoids to syphilitic nephritis. He found them in cases 
judged clinically to be nephritis due to spirocheta^I infection. He 
also observed their less frequent occurrence in the urines of senile 
syphilitics without a true nephritis and also in tabetics and paretics. 

Thus an impetus was given to closer study of syphilitic nephritis, 
as first reflected by the studies of Stengel and Austin,® the report 
of whose work appeared in 1915. These investigators studied a 
group of frank and severe nephritics. Their findings have been 
tabulated as follows: 


Nephritis with severe albuminuria: 

Total. 

Lipoids in urine. 

With syphilis 

... 6 

6 

With syphilis doubtful 

... 3 

2 

Without syphilis 

. . . 14 

5 

Nephritis with little albumin: 

Some syphilitics 

... 23 

0 


The conclusion reached was that the presence of doubly refractile 
lipoids in cases of severe nephritis does not imply syphilitic nephrop- 
athy, but that an abundance of them is highly suggestive thereof. 
Cole^ in a recent discussion of syphilitic nephritis did not take 

1 Am. Jottk. Med. Sc., 1916, cxiix, 12. 

2 Ztachr. f. klin. Med., 1913, Ixx, 1. 

2 Am. Jottr. Med. Sc., 1915, cxiix, 12. 

< Am. Jour. Syph., January, 1920. 
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into consideration the existence of these bodies in establishing the 
criteria for the diagnosis of this condition. This MTiter, quoting 
Fournier, claims that the following conditions must be met: 

1. Proof of a recent luetic infection. 

2. Sj-mptoms of nephritis mth lues. 

3. Nephritis characterized by high albumin content in urine, 
rapid onset and tendency to early uremia. 

4. Presence of spirochetes in catheterized urine. 

5. Positive Wassermann. 

6. Favorable influence of specific therapy. 

Stokes,® of the Mayo Clinic, however, recently has reported a 
case of a sjq)hilitic Mth nephritis, showing a heavy cloud of albumin 
and the presence in goodly numbers of these double refractile lipoid 
bodies. This patient failed to respond permanently to specific 
treatment. The nephritis was judged to be non-specific solely 
because of the failure of a therapeutic test. Response of a case to 
therapeusis he claims to be the court of last resort in determining 
whether the case is one of sj'philitic nephritis. 

The present stud}-^ Avas instigated by the desire to determine 
whetlier the presence of albumin and casts in a large percentage of 
the urines of syphilitics might indicate a specific nephropathy. 
The urines of fifty sjT)hilitics undergomg treatment in the genito- 
urinary dispensary of the University of Pennsylvania Hospital 
were subjected to this special examination. All patients were males, 
ranging in age from seventeen to seventy-two years, and in injec- 
tions of neoarsphenamin from none to twenty-two. None of these 
patients evidenced any clinical signs of nephritis; 72 per cent., 
however, showed albumin in Amrying amounts; 44 per cent. shoAA'ed 
albumin with casts, 56 per cent, had an excessNe nmnber of epithe- 
lial cells of undetermined type, and it is of interest to note that of 
these, 86 per cent, were of patients who had undergone rather 
intensiA^e arsphenaminization. The centrifugalized urine sediments 
AA'ere Auewed under a microscope to which was attached tAvo Nicol 
prisms set at right angles to each otlier. None of these showed the 
double refractile lipoids. 

Conclusion. The study of fifty proA^ed syphilitics AA’ithout manifest 
true nephritis failed to reA^eal the double refractile lipoids. 

* Jour. Am. Med. Assn., Ixvi, 16, 1191; Am. Jour. Syph., July, 1920. 
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NEUROGENIC IRREGULARITIES OF THE HEART IN ADULTS. 

By Alfred M. Wedd, M.D., 

PITTSBURGH, PA. 

(From the Rowe Memorial Electrocardiographic Laboratory, Mercy Hospital 

Pittsburgh.) 


Fluctuation in the activit}'^ of the sino-atrial node in children 
is well loiown and is regarded as an expression of instability of the 
incompletely developed nervous mechanism of the heart, and hence 
is without significance. Concerning sinus irregularity in adults, 
clinical opinion varies. According to Mackenzie^ its presence 
indicates that the heart is healthy; the individual showing it is never 
conscious of the irregularity^; certain neurotic individuals may show 
it late in life. Norris and Landis- state that its recognition becomes 
important mainly for the purpose of excluding serious forms of 
arrhythmia. Eppinger and Hess^ consider all sinus arrhythmia 
oceurring after the age of fifteen years a symptom of vagotonia, 
that having been defined as a functional autonomic system disease. 
In 1912 Windle^ asserted that this irregularity had not yet been 
shown to occur in degenerative heart lesions. However, two years 
before, Stokes® reported a case of sinus arrhythmia associated with 
anginal attacks occurring in a woman, aged thirty-six years, who had 
had rheumatic fever when ten years of age and who showed signs of 
heart involvement. 

On the other hand, Thorne® after observing cases of sinus arrhyth- 
mia in soldiers concluded that the presence of sinus arrhythmia, 
“which indicates an irregular cardiac dilatation,” is not an abso- 
lutely normal phenomenon and that most people in whom this 
irregularity is present are more liable to suffer from a cardiac 
breakdown under mental or physical strain than those who have a 
perfectly regular pulse. Danielopolu and Heitz^ assert that many 
clinicians have established a relation between weakness of the 
circulation and the presence of sinus arrhythmia, and they report 
three cases of respiratory arrhythmia in association with high 
systolic blood-pressure. In a more recent paper Aalsmeer® has 


i Principles of Diagnosis and Treatment in Heart Affections, London, Oxford 
ir0ss 1016* 

* Diseases of the Chest, Philadelphia, W. B. Saunders Company, 1917. 

3 Vagotonia, New York, Nervous and Mental Disease Publishing Company, 1917. 

* A Note on the Diagnosis of Sinus Arrhythmia, Quart. Jour. Med., 1911-12, 


^ Sinus Arrhythmia Associated with Anginal Attacks, Heart, 1910, i, 297. 

0 The Clinical Significance of Sinus Arrhythmia, Practitioner, 1916, xcvii, 274. 
7 Sur La Presence d’Une Arythmie Sinusale Chez Quelques Hypertendus, Arch. 


Mai. du Coejir, 1914, vii, 449. 

8 Over Sinus Arrhythmic, Nederland. 


Tijdschrift voor Geneeskunde, 1919, Iv, 825. 
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reviewed the cases of Laslett, Wenckehack and Vaejuez and Esinein 
in which marked sinus arrhjthmia was associated with sjTnptoms 
of cerebral anemia, and he cites the case of a young soldier with an 
- apparently normal heart in whom a sinus arrhythmia occurred in a 
simple tachycardia. As the vagus and accelerator systems seemed 
to be . functioning perfectly, he concluded that the cause of the 
arrhythmia was to be sought in changes in the reacting organ. He 
l^ewise says that respiratory arrhidhinia cannot be regarded as a 
sign of a good heart. 

In the early clinical literature sinus arrhythmia has been attributed 
almost solely to variations in vagal inhibitory tone, usually depend- 
ent on phasic respiratory changes. Lewis, however, has shown 
sinus arrhjdhmia in a normal child not of respiratory origin, Aals- 
meer has argued for the possibility of heightened accelerator tone 
as a cause of the arrhji;hmia. That the pacemaker is controlled 
by a dual nerve supply has long been loiown, and in 1S97 Hunt® 
presented further evidence for the view that the inhibitory and ac- 
celerator nerves are mutually antagonistic. Later the work of 
Cohn showed that the right vagus was limited for the most part to 
the sinus node, and Rothberger and Winterberg showed a similar 
distribution for the right accelerator. Thus it is obvious that the 
sinus activity at any moment is a resultant of the two oppositely 
acting sources of innervation and that the cause of variation may 
be one of four possibilities: an increase or a diminution of vagal 
tone; an increase or diminution of sympathetic tone. 

But in cases of variation of sinus activity in man there seems 
to be no way to show conclusively in which system fluctuation 
occurs. The conclusion of Aalsmeer that if with the faster rhjdhm 
following exertion the arrhythmia disappears the sjunpathetic 
system works well and the vagus falls short is open to criticism, for 
when the accelerator nerves are severed in dogs exercise promptly 
causes as great an increase in rate as in normal animals. Applying 
this knowledge to man the increase in heart-rate following exercise 
is to be attributed to diminution of inhibitory tonus. That in cases 
showing excessive activity in either the vagus or sjmipathetic system 
the overactive system might be in unstable equilibrium which would 
cause an arrhythmia seemed at first an attractive hypotliesis, but 
sufficient facts were not found to support it, especially the behavior 
under atropin. Sinus arrhythmia is frequently seen in hyper- 
thyroidism, in which condition excessive sympathetic activity is at 
present believed to occur. Fig. 1 is an example. The average 
pulse-rate was 90 and the R-R interval varied between 0.6 and 0.82 
seconds. Fig. 2 is from a. patient suffering from an acute to.xic 
goiter; during the slower rate of 70 the R-R interval varied between 

• Direct and Reflex Acceleration of the Mammalian Heart with Some Observations 
of the Inhibitory and Accelerator Nerves, Am. Jour. Physiol., 1809, ii, 305. 
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I'lO. 2. — .1, slow rate with sinus arrhythmia; D, simple tachycardia, rate 110: taken during an attack of palpitation. 
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0.6 and 1.04 seconds. Frequently attacks of palpitation occurred 
in whicli there was a simple tachycardia, with a rate of 140. Either 
as a result of diminution of vagus tone or an actual increase of 
sympathetic tone the accelerator system gained the upper hand, but 
no arrhythmia is present. Aalsmeer has also stated that sinus 
arrhythmia seen during a high rate after atropin is due to vagus 
influence. If such occurs after sufficient atropin to paralyze the 
vagi it Avould rather be due to fluctuation in accelerator tone. No 
example is available. It is customar^’^ to attribute the sinus arrhyth- 
mia seen in clinical conditions characterized by excessive vagal 
activity’’ to fluctuation in inhibitory tone because the arrhythmia 
disappears after remo^'a! of vagus influence. However, one sees 
similar clinical pictures with vagus bradycardia but without arrhyth- 
mia. From the facts at hand the onlj-^ tenable conclusion seems 
to be that sinus arrhythmia does not result directly from a prepon- 
derance of activity of either nervous sj^stem but is an expression of 
inequality of the antagonistic forces and is probably brought about 
by a periodic increase in the activity of the weaker system to restore, 
if possible, a more perfect balance. Such a concept is in a measure 
comparable to the familiar ventricular “escape” from prolonged 
vagus stimulation. 

Knowledge of the factors which may modify accelerator tone is 
far from complete. Hunt regarded all cases of rapid heart action 
as due to diminution of activity of the cardio-inhibitory center and 
found no evidence that the accelerator nerves ever responded to 
reflex activity. But Hooker^® has shown that when the heart is 
kept slowed by stimulation of the peripheral ends of the cut vagi 
various sensory stimuli would produce reflex acceleration. From 
the newer work of Cannon and others it would appear that in man 
reflex accelerator stimulation may be emotional or result from 
stimulation of sensory nerves. 

Factors which may result in alteration of inhibitory tone are well 
known; the center may be acted upon by impulses from higher levels 
in the brain, impulses transmitted by various afferent nerves or 
by changes in the composition of the blood. All medullary centers 
are highly sensitive to changes in the H ion concentration; an in- 
crease causes stimulation of the inhibitory center. Reflex inhibi- 
tion ma}^ result from stimulation of various sensory nerves or surfaces 
and the afferent fibers from the thoracic and abdominal viscera. 
The most important afferent nerves which affect reflexly the action 
of the heart, says Starling,^ come from the heart and aorta itself. 
Einthoven'^ has shown electrical changes in the afferent fibers of 

10 May Reflex Cardiac Acceleration Occur Independently of the Cardio-inhibitory 
Centre? Am. Jour. Physiol., 1907, xix, 417. 

11 Human Physiology, Philadelphia, Lea & Febiger, 1915. 

u On Vagus Currents Examined with the String Galvanometer, Quart. Jour. 
Exp. Physiol., 1908, i, 243. 
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the vagus due to each heart-beat. Although the heart contains no 
true sensory nerves it is admitted by phj^siologists that in pathologic 
states impulses may arise in the heart which will result in sensations 
of pain, usually referred to the cutaneous areas supplied by the 
second and the third dorsal roots. That under certain abnormal 
conditions of the myocardium afferent impulses arising in the heart 
might bring about disturbances of the cardiac mechanism by altering 
the inhibitory tone would seem to be well within the range of 
possibilities. 

Sinus arrhythmia is seen in a variety of clinical conditions. It 
frequently occurs following recovery from failure of the reserve 
force of the myocardium, and it is common after febrile diseases, 
especially those in which the heart may be affected, rheumatic 
fever, pneumonia, diphtheria. For years Mackeni^ie has taught 
that the presence of this irregularity after a febrile illness indicates 
that the heart has escaped infection because, he argues, irritation 
within the myocardium and apparent vagus activity are incom- 
patible, since during the febrile state when a rapid rate is main- 
tained the vagus is unable to assert itself. Such a theory assumes 
myocardial irritation as the sole cause for the rapid rate. It is 
obvious that tlie more rapid the rate, the less will be the opportunity 
for the occurrence of an irregularity; a fibrillation imder atropin at a 
rate of 200 will appear surprisingly regular. On purely theoretical 
grounds sinus arrhythmia might be considered an expression of 
myocardial irritation, variations in the afferent impulses mani- 
festing themselves in unstable inhibitory tone. As far as rheumatic 
fever is concerned, when one considers the frequency of involvement 
of the heart, the incidence being about 55 per cent., and that the 
cardiac lesion is seldom if ever purely vahmlar, it may well be that 
sinus arrhytlamia indicates not that the myocardium has escaped 
infection but that an irritation is present which is able to assert 
itself. 

Reflex cardiac disturbances arising in the alimentary canal are 
common. But even here there is the possibility that as a result of 
mechanical displacement by either distended or ptosed abdominal 
viscera the heart may be placed at a disadvantage or the coronary 
circulation embarrassed and thus become the seat of abnormal 

reflex activity. _ • i • i 

Sinus arrhj'thmia due to vagotonia is usually associated with 
marked bradycardia, the pulse being from 60 to 40. These patients 
suffer from hj’peracidity and spastic constipation and show excessiv c 
moisture of palms and soles, dermographia and the varied nervous 
and mental reactions characteristic of that syndrome. However, 
vagotonia will account for but a small part of the cases of sinus 
arrhythmia seen at this laboratory. , , 

The occurrence of vagal irregularities in aortic disease is not 
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infrccjiicnt. SGVGral illiistr<itive cases will be cited later. Besides 
the usual sources of reflex vagal activity previously mentioned 
there remains the cardiac depressor nerve. This nerve was 'dis- 
covered by Ludwig and Cyon in 1866 and concerning its function 
in animals much is loiown. It is a purely afferent nerve which 
arises in the arch of the aorta. It contains two kinds of fibers, one 
of which causes reflex dilation of vessels and the other reflexly excites 
the cardio-inhibitory center. The fibers are carried in the vagus 
and the sloAving is a vagus reflex which is abolished after division 
of those nerves. Arterial depression is a reflex by way of vaso- 
dilators. Bayliss,^^ using the string galvanometer, has shown that 
the nerve is excited at each heart-beat. Its function appears to 
be to protect the heart from too great a rise in blood-pressure. 
Sewall and Steiner^ ^ have shown that the depressors are highly 
sensitive to an increase of mechanical resistance to the action of the 
heart. Concerning abnormal functioning of the cardiac depressor 
in man in disease one can onl}'' speculate. But it is conceivable 
that in cases of pathologic changes in the aorta the endings of this 
afferent nerve may be the seat of abnormal impulse formation whieh 
will become manifest by disturbances usually regarded as purely 
vagal. 

At the end of the paper may be found the histories of three adults, 
all past middle life, which present certain common features; each 
patient told of sinldng spells or sensations of faintness or dizziness, 
and shortness of breath on exertion unaccounted for by any pulmo- 
nary condition; in each there was evidence of pathologic changes in 
the heart and aorta, and each showed a disturbance of cardiac 
mechanism due to abnormal vagal activity, the first, sinus arrhyth- 
mia, the second, partial atrioventricular block, the third, sino- 
atrial block. These irregularities are well known and all have been 
noted in hearts apparently free from disease and unassociated with 
any symptoms. It is not proved in these cases that the irregularity 
resulted in transient cerebral anemia which caused the sensation of 
faintness or loss of consciousness in one case, but in the search for 
the basis of symptoms such findings are worthy of consideration. 
The. irregularities are regarded solely as manifestations of excessive 
inhibitory tonus, and it is the abnorma.1 vagal activity which requires 
an explanation. To dismiss the question by saying that the affected 
individuals are “neurotic” is not justifiable in the presence of the 
physical findings. Neither psychic nor gastro-intestinal disturbances 
nor unusual sensory stimuli were present at the time the irregulari- 
ties were recorded. The most apparent source for impulses that 
might result in abnormal vagal activity seemed to be in the heart 
or aorta in each case, and the afferent vagus fibers or the cardiac 


13 Principles of General Physiology. London Longmans, Green & Co , 1915. 
i< A Study of the Action of the Depressor Nerve, Jour. Physiol., 1885, vi, 162, 
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depressor nerve provide the mechanism. The improvement follow- 
ing rest substantiates such a view. 

The bearing of the irregularity on prognosis in such cases is 
problematical.^ The deciding factors would be the degree of dila- 
tion or relaxation of the aorta and the duration of the pause of the 
ventricle. The English cardiologists ha\'e called attention to the 
danger of premature beats in aortic disease and have found in the 
^‘compensatory pause” a possible explanation of sudden death. 
The same principle is involved in the cases described. 

Summary. Certain facts concerning the regulation of the heart 
by the extrinsic nerves have been reviewed. The sinus node or 
“pacemaker” of the heart is under the control of the mutually 
antagonistic autonomic and X^^npathetic nervous systems, and its 
activity at any given moment is a resultant of these tvs'o forces. 
Sinus arrhji:hmia is an exTiression of imbalance behveen the two 
systems. Preponderance of either vagal or sj-mpathetic tonus 
in itself such as is seen in vagotonia or hx'perthjToidism does not 
necessarily cause arrhj’thmia. It appears that the irregularity 
results from periodic increases in the activity of the weaker system 
with the object of bringing about a more perfect balance. 

In cases of vagal irregularities in adults it is important to deter- 
mine the source of abnormal stimulation, and in considering the 
possibilities, it is to be remembered that the most important seat of 
formation of afferent impulses that may affect the cardio-inhibitory 
center is the heart and aorta. Just as in certain pathologic states 
impulses may arise in the heart which will result in sensations of 
pain, so it is believed that in other abnormal conditions impulses 
may form ih the heart or aorta which, transmitted by the afferent 
fibers of the vagus or the cardiac depressor nerve to the inhibitory 
center, will become manifest as disturbances of the cardiac 
mechanism. 

Three cases of vagal irregularities are cited, one each of sinus 
arrhythmia, partial atrioventricular block and sino-atrial block. 
In each there was evidence of pathologic changes in the heart or 
aorta, and the only apparent source of the e.xcessive ^■agal activity 
was impulses Avhich arose in those organs. Such irregularities 
occurring in aortic disease may be of prognostic significance as the 
combination of a prolonged ventricular pause and a relaxed or 
dilated aorta might result in a serious or even fatal cerebral anemia. 


Retorts of Cases. 

Case I.-J. H., aged forty-eight years, formerly a cook in the 
navy, was admitted to the hospital on April 4, 1920, Ji^^cr suddenij 
having become unconscious and liaving fallen oyer whne at work. 
He has had frequent attacks of what he calls giddiness. Shortness of 




Fig. 3. Illustrating Case I. A, first record; B, immediately after exercise; C, exercise three days later. 
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breath on exertion has been noticed for several years. He com- 
plained also of numbness in the arms and hands\at times and of * 
becoming easily fatigued. 

The patient was a slender man of poor nutrition. The lips were 
cyanotic. Except for moderate emphysema the lungs were negative. 
The heart was not enlarged to percussion and the fluoroscopic 
examination showed a long, narrow heart; the aortic shadow was 
negative. At the apex the first sound was weak and the second 
sound was accentuated; at the aortic area a soft systolic murmur 
was heard and the second sound was accentuated and tympanitic. 
There was a marked sinus arrhjfl;hmia. Blood-pressure, 112-72. 
The palpable vessels were moderately thickened. The liver was 
palpable and tender. The exlremities were cyanotic; the interossei 
and hypothenar eminences of both hands showed definite atrophy. 
The knee-jerks were hj-peractive; the plantar response was normal. 

The Wassermann reaction was negative and the spinal fluid 
negative, except the globulin test, which was reported t^vo plus. 

1\fiien first examined the heart-rate was 50 and the R-R intervals 
varied betu’een 1.06 and 1.4 seconds. Exercise did not increase 
the rate and the arrhythmia remained unchanged. The almost 
complete disappearance of the “P” wave was doubtless also the 
result of vagal stimulation (Fig. 3, A and B). Following pressure 
on the right vagus a few right ventricular ectopic beats appeared, 
but there was no marked slowing, the longest pause recorded was 
1.46 seconds. Left vagus pressure was without effect. The heart- 
rate increased to 78 and the irregularity disappeared following 0,.02 
gr. of atropin. After a few days of rest in bed the heart-rate in- 
creased to 70. The exercise test was repeated; this time there was 
a slight increase in rate, the sinus arrhythmia diminished and many 
ectopic beats appeared with several short periods of “coupled” 
rhythm (Fig. 3, C ) , The patient later resumed work in the hospital. 
The sinus arrhythmia persisted with an average of 80, and although 
the respiratory rate was 24, polygraphic records seemed to show 
that the irregularity was independent of respiration. 

Case II.— Mrs. L., a woman, aged fifty-three years, first seen on 
January 21, 1920, described frequent attacks of sudden onset charac- 
terized by weakness, exhaustion, blurring of vision and a sense of 
sinking away; loss of consciousness, however, never occurred. At 
such times the pulse was said to be slow and irregular, and shortness 
of breath on relativel}’^ slight exertion marked. These attacks 
began two years ago, but during the ])ast three months ha\ e been 
more frequent and the period of exhaustion lasts longer, necessitating 
rest in bed. There is occasionally slight “nagging ’ pain refcired to 
the heart. Two years ago shortness of breath wlien valking up 
hill was first noticed. Four months ago swelling of the lover 
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Fig. 4.— Illustrating Case II. A, first record ; B, after atropin. 
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extremities at the end of day first occurred. Two months later she 
suffered from a severe attack of *hronchitis followed bv congestion 
of the lungs.” ", 

History prior to tn^o years is negative. In early life she had 
measles and scarlet fever. She has born seven children, and except 
for migraine attacks at the menstrual period her general health has 
been good. There is no evidence of sj'philis. 

The following are the salient facts in the physical examination; 
Tlie patient was an obese woman of phlegmatic temperament. The 
lips were slightly cyanotic. There was no edema. The eyes were 
negative, except for sclerosis of the retinal arteries. The lungs and 
abdomen were negative. The reflexes were normal. The heart 
was not enlarged to percussion. The first sound at the apex was 
rather weak and was accompanied by a systolic murmur, not 
transmitted to the a.xilla. Over the aortic area and manubrium 
was heard a low-pitched, systolic murmur which was transmitted 
into the neck. The aortic second sound was accentuated and of a 
definitely tjonpanitic quality. The rhji:hm was irregular. Blood- 
pressure, 145-85. The peripheral vessels were moderately thickened. 

Tlie report of the roentgenologist stated: Slight degree of general 
cardiac hj'pertrophy. Aortic shadow broadened laterally. Aortitis 
of descending portion. 

Electrocardiogram: Showed the irregularity to be due to partial 
heart block. There was usually progressive lengthening of the 
P-i?. interval through three or four successive cycles and then the 
impulses failed of passage and a ventricular beat was missed. 
Following 0.03 gr, of atropin the mechanism became normal, rate 
86, P-P interval 0.2 seconds (Fig. 4, A and B). 

After two days at rest in bed in the hospital the mechanism was 
normal and remained so during the period of observation. 

Case III.— Mrs. Y., aged sixty-one years, was first seen on 
November 3, 1919. For the past two years following “ptomain 
poisoning” she has noticed that her heart missed beats, and during 
the past year after an attack of ihflucnza she has been subject to 
sinking spells which often came on after eating or after exertion. 
Loss of consciousness has not occurred. For some time she has 
suffered from agorophobia and avoided assemblies and cv'cn shop- 
ping, apparently because of a fear of fainting. She has palpitation 
at times and shortness of breath on e.xertion and indefinite pain 
which she said suggested the presence of glass in the heart. 

Examination showed a very large heart, the apex being beyond 
the anterior axillary line. The aorta was somewhat broadened. 
At the apex the first sound was of a dull character and accompanied 
by a short murmur. At the aortic area was a short rough sptolie 
murmur and the aortic second was accentuated and definitely 
tympanitic. The blood-pressure was 125-70. 




Fig. 5. — Illustrating Case III. 
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The electrocardiogram showed sinus arrlij-thmia; sino-atrial 
block, B’ith a pause of 1.36 seconds from n-hich there was an escape 
by an impulse originating in the upper junctional tissues, and 
occasional ectopic beats whicli arose in the right ventricle. The 
block occurred at irregular intervals and neither it nor the sinus 
arrhythmia appeared to be related respiration (Fig. 5). 

This patient has been seen several times during the year. Each 
subsequent visit was after a rest and she was clinically improved. 
The sino-atrial block was observed only at the first examination. 


AN EVALUATION OP THE ALLEN METHOD OF TREATMENT 
OF DIABETES MELLITUS.^ 

By John R. Williams, M.D., 

ROCHESTEH, K. T. 

Before the year 1915 a quite different method of treating 
diabetes mellitus prevailed than has since been employed. This 
change in method, which must be looked upon as an improvement, 
owes its inception to the e.^erimental work done on dogs by 
Frederick M. Allen, and since confirmed by studies on humans by 
Allen and a number of independent workers. Among other things, 
Allen showed that diabetic patients could be rendered urine sugar- 
and ketone-free by the withdrawal of food, by fast days, and periods 
of underfeeding. Previous to this, other workers including Geulpa, 
had combined fasting with various dietary procedures, but all such 
work lacks the basis of scientific study. Their observations were 
largely clinical and uncontrolled. 

Prior to 1915 the treatment of diabetes consisted chiefly in restrict- 
ing the intake of carbohydrate foods, substituting for the loss 
occasioned thereby, additional fat and proteins. Methods were 
largely conjectural. Particular curative virtues were ascribed to 
certain foods which later investigations do not warrant. Oatmeal, 
skimmed milk, potato, soiu milk, maple sugar and other special food 
cures are still in our memories. A host of drugs, fennents, animal 
extracts and mineral waters have similarly been exploited and have 
been found wanting. 

Furthermore, clinical obser\'ations and statistics on diabetes 
made prior to 1915 are unquestionably grossly inaccurate. It has 
been commonly assumed by physicians that an individual whose 


> Presented before the Pittsbursli Academy of Medicine, Pittsburgh. Pa.. April 
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ui'ine would reduce a copper solution under certain conditions had 
diabetes. It is now well known that reducing substances other than 
sugar are found in the urine and that the presence of sugar in the 
urine is not conclusive proof of diabetes. At least 10 per cent, of 
the cases referred to my clinic as having diabetes are found not to 
have this malady. When reducing substances other than glucose 
are found in the urine in considerable amount, they lead to con- 
fusion in diagnosis. During the past year I have carefully examined 
480 new cases presenting various medical problems with the follow- 
ing result: 

Of 480 cases examined, 250 patients, or 55 per cent., had no 
urine sugar. 106 patients, or 23.2 per cent., were diabetics. 100 
patients, or 21.8 per cent., had sugar or other reducing substance in 
the urine. 

Of these 100 patients who had a reducing substance in the urine, 
8 had blood sugars of 0.15 per cent, or higher; 8 had blood sugars 
between 0.12 per cent, and 0.15 per cent.; 84 had blood sugars 
between 0.07 per cent, and 0,12 per cent. 

Of the 100 cases which had reducing substances in the urine, 
several were excreting glycm’onic acid, others were eliminating 
animal sugars, a number of cases have renal diabetes and a fourth 
group are patients affected with low-grade chronic infections in 
which traces of sugar are often found in the urine. This entire 
question is reserved for a separate studj’’ and will not here be further 
discufesed.. Reference to it is made because unquestionably many 
of the alleged cures from diabetes attributed to medicines, ferments, 
pseudo-scientific mechanotherapy and religiopsychologic methods, 
are effected on patients who belong in this group and who have not 
true diabetes. Furthermore the statistics of the older scientific 
workers are undoubtedly diluted and vitiated by the inclusion of 
such cases. 

Since HI15 the older clinical methods of studying the metabolism 
of the diabetic have been supplemented by blood chemistry and 
studies of the respired air. Moreover the necessity for accurate 
control of food intake has been realized. Accordingly the clinical 
observations of workers in this field during the past five years are 
much more accurate and trustworthy. 

What is now known as the Allen treatment really represents the 
composite ideas of a number of workers. As first employed, patients 
were fasted until the urine was free from sugar. Food was then 
cautiously added until glycosuria reappeared. This was followed 
by a fast and the process repeated more cautiously until a point was 
found where, if possible, the patient would remain urine sugar- and 
ketone-free. The next step in the evolution of the treatment was 
the discovery that the incautious use of fat was responsible for many 
of the failures. The most recent and important improvement, in 
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my judgment, was the discovery that to really improve the food 
tolerance of a patient, one must restrict the diet to the point where 
the blood becomes and remains approximately normal as to its sugar 
content. 

To summarize the principles involved in the present method, it 
is assumed that every diabetic — 

1. Has a limited total food tolerance. 

2. He has a limited carbohydrate tolerance. 

3. He may in addition have a special intolerance for fat and 
protein. 

The method of study employed in my clinic has been along the 
following lines: On admission, in addition to a physical examina- 
tion, a careful routine chemical study of the blood is made, supple- 
mented by a Wassermann test and cell examination. In this study 
the blood sugar, urea, creatinin, cholesterol and blood bicarbonate 
are determined. Whenever any of these elements are foimd in 
abnormal amount the blood test is repeated at interv'als of two or 
tliree days. In actual practice this means that, as a rule, the blood 
sugar only is determined everj”^ second or third day during the 
patient's average three weeks’ stay in the hospital. The urine 
is examined daily, but patients rarely show sugar after the third 
or fourth day. 'The food intake is regulated with great care on the 
basis of the blood-sugar level. The diet is kept low until the blood- 
sugar level becomes normal. Food is added cautiously while the 
blood-sugar level remains within normal limits and is reduced in 
amount when the level becomes high. Fast days are rarely used. 
Rest days in which the diet is reduced one-half or one-third are 
employed instead. Supplementing these scientific obsen’’ations the 
patients are taught by various means and devices the elements 
of food chemistr}', so that they may know without reference to 
books or charts the foods that are safe for them to use. They are 
also taught the ajiproximate weights or quantities which' are per- 
missible. 

Instruction is also given in the preparation of food and in matters 
of personal hygiene. In the diet kitchen we are e^erimenting with 
special dishes and foods. For example, we have developed a 
method of making a good soy-bean fiour and also a floUr from 
casein at a great saving to the patient. Ordinary pork and beans 
are proscribed in the diet of the diabetic, but we have developed a 
method of preparing pork and beans, with tomato sauce, which is 
perfectly safe and wliich compares favorably’’ in fla^•or with the well- 
known commercial preparations of naAy beans. 

Our xmit for the study and treatment of diabetes consists of 
scientific laboratories, a special diet kitchen, a room for the instruc- 
tion and entertainment of patients and a group of eleven bedrooms. 
T)ic unit lias been in operation since 1015. From the ver^- first 
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we have made an effort, by follow-up letters and by having them 
return for examination, to keep in touch with patients after they 
have left the hospital. 

All kinds of patients have been treated, the courageous and the 
coAvardly, tlie • enterprising and the slothful, the attentive and 
interested, and the indifferent. These types are mentioned because 
the character of the individual has much to do with the outcome. 
To successfully contend with diabetes a patient must not only be 
wisely advised, but he must also possess courage and a willingness 
to learn and assist, to create new dietary habits and eliminate old ones. 

All of the foregoing is what we now call the Allen treatment. 
The question Avhich first presents itself to the new diabetic is, “Is 
it worth the sacrifice and effort?” This must be the question upper- 
most in the minds of plij’^sicians in general practice who see only an 
occasional case. There is not the slightest doubt about the immedi- 
ate value of the treatment. No procedure in medicine of which 
I have knowledge gives more spectacular relief than does the insti- 
tution of this method in the acute stages of untreated diabetes. 
I have witnessed many patients, practically moribund, temporarily 
saved from impending coma and death by its use. The ultimate 
value of the treatment has yet to be determined. Since I have had 
the good fortune to treat patients along the most approved lines 
since it was first proposed and have had a large number of cases 
constantly under observation, I shall try to answer the following 
questions: 

1. Does the method ever restore the diabetic to health with 
power to use unlimited quantities of food? 

2. Can severe cases always be kept from failing by rigorously 
following the method? 

3. Does the method of undernourishment improve the physical 
condition of the diabetics enough to make the sacrifice and expense 
worth while, or does it merely increase or prolong the misery occa- 
sioned by the disease? 

4. Does tlie use of the Allen treatment add materially to the 
expectancy of life of the diabetic? 

To the first question as to the possibility of a complete cure and 
the use of an unlimited diet the answer is that it is highly improb- 
able. I have seen several mild cases apparently become able to eat 
temperately of all kinds of food, even cane sugar. One case in 
particular was that of a physician who on admission had a blood- 
sugar level of 0.26 per cent, on a slightly restricted diet. At the 
present time, and after a lapse of three years, his blood sugar is 
normal and he is eating a general diet, including cane sugar, although 
it should be admitted that his eating habits are temperate. Many 
mild cases, particularly adults, have gained so much in tolerance 
that they are able to eat with discretion all kinds of ordinary foods 
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except cane sugar. I have never seen severe cases make such 
notable gains. 

In answer to the second question as to whether or not severe cases 
can be kept from failing, it may be said that many can be kept alive, 
although it may be necessary to congtantlj’^ readjust and maintain 
the diet at levels exceedingly low. For example, I have had such a 
case in a young man whom I am treating jointly with Dr. Allen. 
His diet is rarely permitted to go above 650 calories. I have had 
bad cases live for more than two years on diets averaging below 700 
calories. A certain number of cases will succumb in spite of all 
fasting and underfeeding, as will be seen in tables exhibited later. 

The third question as to whether or not the condition of severe 
patients is improved sufficiently to make the undernutrition ordeal 
worth while, I think can truthfully be answered in the aflBrmative. 
If patients properly regulate their daily activities so as not to 
exhaust themselves they can live with a fair degree of comfort and 
with greater freedom from symptoms for a much longer time than 
if treated by any other method of which I have'knowledge. 

The fourth question as to tlie gain in expectancy of life is a very 
difficult one to answer in terms of precision, and for several reasons. 
In the first place one must compare a given set of cases treated by 
the method with a similar group treated by older or former practices. 
To do this with any assurance of accuracy is quite impossible, (a) 
Included in all former studies on diabetes as before mentioned, 
because of inefficient methods of investigation, there must be many 
cases, particularly those of mild or uncertain form, which were not 
true diabetes; (b) there is gi-eat variation in the severity of diabetes 
in different individuals and a corresponding variation in prognosis; 
therefore, only cases of similar degrees of severity can be fairly 
compared; (c) a large proportion of diabetics have complications 
or associated diseases Avhich are frequently the cause of death; 
obviously only groups of cases of uncomplicated diabetes can be 
compared. 

Secondly, a large proportion of those Avho succiunb to diabetes 
under the Allen treatment are not faithful to the method, as shown 
by the appended tables. Most of them are unwilling to continue 
under limitations and privations which it imposes and rarely follow 
it for more than a few Aveeks. 

In spite of all these disconcerting factors, from careful obserA'ation 
one gains a distinct clinical impression that life is materially length- 
ened by the treatment. CurA'es plotted so as to ^how the aA’crage 
duration of life of fatal cases arranged according to age of onset and 
duration of disease between 40S fatal cases treated by Joslin- prior 
to December 1, 1915, and 103 fatal cases treated by me since 1915, 

: Jofliii, E. Trc.-itmcnt of Dbbctcs Mdlitiis, Uo and FcbiRcr, 1017, p. 3C. 
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show that life has been prolonged from one to two years in most of 
the age groups. 

Children when seen at the onset of diabetes, even when severelj^ 
ill, may be greatly relieved for several months, oftentimes for up- 
wards of two years. There may be noted, however, a gradual 
decline in tlie ability to use food. If the diet be constantly reduced 
to keep the blood sugar vdthin normal limits, the child will get along 
fairly comfortably for several months more, provided it does not 
succumb to some other disease or until trophic disturbances and 
evidences of mailnutrition become distressing. Even under these 
conditions, children may live for four or five j’-ears. It is my 
judgment that the length of life of the average diabetic child is 
doubled by the Allen treatment. 

Young adults do somewhat better than children. In many cases 
the tolerance for food slowly declines in spite of the most rigid 
restrictions; others do fairly well; but I have seen very few cases 
whicli justify the hope that anything approaching a normal tenure 
or life or physical well-being will ever be attained by this unaided 
treatment. 

Older adults, as would be expected, do correspondingly better. 
A large proportion of my living cases are in good health and many 
of them undoubtedly will live out a normal expectancy. 

My conclusions from this study are as follows: 

1. Stati^ics as to the prevalence of diabetes, cures obtained and 
other data, based on former and inaccurate and incomplete methods 
of study, are untrustworthy. It is quite impossible therefore to 
compare with fairness results obtained by, the use of the Allen 
method and results obtained by methods formerly in use. 

2. In spite of these difficulties an extended clinical experience 
covering the use of all ImoAvn forms of diabetic treatment justifies 
the conclusion that the Allen treatment is a distinct clinical advance. 
While permanent cures are not attained, nevertheless patients for 
a considerable time are much benefited. 

3. It is diflBcult to say how much is added to the expectancy of 
life of the diabetic by this treatment. In young people in whom the 
disease is most serious it would appear that it is at least doubled. 
Middle-aged and elderly diabetics who are not too seriously afflicted 
with complications and when faithful to the treatment can prob- 
ably survive the life-expectancy of the average normal individual. 

4. The Allen method is of the greatest service when instituted 
early in the disease. Like tuberculosis and cancer, diabetes should 
be recognized and thoroughly treated in its ineipiency. Most of 
the failures in its use are due either to serious complicating disease, 
or more frequently to unfaithfulness on the part of the patient. 
In the majority of cases its value is in inverse proportion to the 
seriousness of the failure of metabolism. 
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TABLE 1. TOTAL NTOIBER OP CASES OF DIABETES TREATED BY 
ALLEN METHOD — ^304. 


Total: 

Adults . 
Children 
Living . 
Adults . 
Children 
Dead 

Adults . 
Children 


Cases, 

. 200 
. 38 

. 201 
. 180 
15 

. 103 

. SO 
. 23 


■ Per cent. 

87.5 

12.5 
06.0 
61.0 

5.0 

34.0 

26.0 

8.0 


Comment. The foregoing represents only cases studied in tlie 
metabolic ward and does not include cases seen in consultation or 
in office practice. 


TABLE 2. — SHOWING SEVERITY' OF DISEASE AT BEGINNING OF 
TREATilENT IN 103 CASES OF DIABETES OF ALL AGES 
WHICH HAVE ENDED F.VTALLY. 


Cases. Per cent. Severity. • 

11 10.5 Mild. 

19 18.5 Moderately severe. 

73 71.0 Severe. 


CoMiiENT. The greatest hope and safety for the victim of dia- 
betes depends upon the early recognition of the disease and its 
intelligent and faithful treatment. In this respect it resembles 
tuberculosis. 


TABLE 3. — SHOMTNG SEVERITY OF DISEASE AT BEGINNING OF 
TREATMENT IN 80 CASES OF DIABETES IN ADULTS 
MTUdl HAVE ENDED FATALLY 


Cases. Per cent. Severity. 

11 13.5 Mild. 

19 24.0 Moderately severe. 

SO C2.5 Severe.. 


Comment. In this series of fatal cases in adults more tlian SO 
per cent, were seriously ill before treatment was undertaken. 

TABLE 4.— SHOWING SEVEUITY' OF DISEASE AT BEGI.NNI.NG OF 
TREATMENT IN 23 C.4SES OF DI.YBETES IN CHILDREN 
WHICH H.YVE ENDED FATALLY. 


Cases. 
23 . 


IVr C4'nt. Sevrrtly. 
, 100 Severe. 
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Comment. Diabetes in a child rapidlj'^ becomes serious, often it 
is in an advanced stage before a physician is consulted. 

TABLE 5. — IMJIEDIATE AND CONTRIBUTING CAUSES OF DEATH 
IN 103 CASES OF DIABETES OF ALL AGES. 


Cases. Diseases. 

71 Diabetes, no evident serious complication. 

4 Pneumonia, lobar. 

2 Influenza. 

2 Tuberculosis, pulmonary. 

1 Whooping-cough. 

11 Cardiovascular renal. 

5 Gangrene 

3 Miscellaneous surgical diseases. 

2 . Cancer. 

1 Syphilis. 

1 General sepsis. 


Comment. The foregoing table means that in 71 cases of fatal 
diabetes there were no serious complications while 32 cases were 
seriously afflicted with some other disease. 


TABLE 6. — ^](MMEDIATE CAUSE OF DEATH IN 11 CASES OP DIABETES 
WHICH WERE MILD AT BEGINNING OF ALLEN TREATMENT. 


Cases. Disease. 

3 Diabetes, treatment abandoned. 

1 Gangrene. 

1 General arteriosclerosis. 

1 Apoplexy. 

1 ... Pneumonia. 

1 Heart. 

1 Cholecystitis. 

2 Surgical disease. 


Comment. The Allen treatment of diabetes is of little avail 
when serious infections are present or when the patient is afflicted 
with the degenerative processes of old age. 


table 7. — immediate CAUSES of death in 19 CASES op DIABETES 
WHICH WERE MODERATELY SEVERE AT BEGINNING OF 
ALLEN TREATMENT. 


Cases. Disease. 

3 Diabetes, uncomplicated. 

Diabetes, treatment abandoned. 

Gangrene. 

3 Apoplexy. 

2 ... General arteriosclerosis. 

1 . . Pneumonia. 

Tuberculosis. 

Nephritis. 

1 Heart. 
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TABLE 8— IMiffiDIATE CAUSES OF DEATH IN 73 C.\SES OF DIABETES 
■WHICH WERE SEVERE AT BEGINNING OF ALLEN TREATMENT. 

Cases. Diseases. 

Diabetes. 

Dialjctes, treatment abandoned. 

2 Gangrene. 

2 Pneumonia. 

2 Influenza. 


1 Syphilis. 

1 Heart. 

1 Sepsis. 

1 Tuberctilosis. 

2 Cancer. 

1 'Whooping-cougli. 


Comment. The foregoing table shows that many cases find the 
Allen treatment too exacting and rigorous. A very considerable 
proportion of those who die from pure diabetes are severe cases who 
wilfully violate their diets and then rapidly succumb to the malady. 

TABLE 9. — SHOWING FAITHFULNESS TO ALLEN TREATMENT IN 
103 CASES OF FATAL DIABETES, ALL AGES. 


Cases. For cent. Allen treatment. 

22 21.5 Treatment had nothing to do with 

death. 

17 10.5 Treatment abandoned after pre- 

liminarj’ observations. 

28 27.0 Treatment carried on for a very 

short period, then abandoned. 

22 21.5 Treatment carried on for a longer 

period, then abandoned. 

14 13.5 Treatment faithfully carried on 

until death. 


Comment. It will be observed that in the above series compara- 
tively few of the fatal cases, less than 14 .per cent., were persistently 
faithful to the treatment. Manj- cases imquestionably die because 
of lack of courage. Cases with serious or hopeless complications 
frequently abdomen dietary treatment. 


TABLE 10. — SHOWING FAITHFULNESS TO ALLEN TRE.A.TMENT 
IN 80 CASES OF FATAL DIABETES I'N ADULTS. 


Case-s. Per cent. Allen tre.atmcnt. 

Ig 22.6 Treatment had nothing to do with 

death. 

j 4 ....... 17.5 Treatment abandoned after pre- 

liminaiy observations. 

jQ 23. S Treatment carried on for a vcr>' 

short period, then abandoned. 

49 23. S Treatment c.arried on for'a longer 

period, then abandoned. 

JO 12,5 Treatment faithfully carried on 

until death. 
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ComiENT. In many of the foregoing cases in adults death 
resulted because of the inability of the patients to provide suitable 
care. It will be noted that comparatively few were faithful to the 
treatment. 


TABLE 11. — SHOWING FAITHFULNESS TO ALLEN TEEATMENT 
IN 23 CASES OF FATAL DIABETES IN CHILDEEN. 


Cases. Per cent. Allen treatment. 

4 17.5 Treatment had notliing to do with 

death. 

3 13.0 Treatment abandoned after pre- 

liminary observations. 

9 39.0 Treatment carried on for a very 

short period, then abandoned. 

3 13.0 Treatment carried on for a longer 

period, then abandoned. 

4 17.5 Treatment faithfully carried on 

until death. 


Comment. Neglected diabetes is more rapidly and eertainly 
fatal in a child than in an adult. Persistent and careful treatment 
imposes on the parents a task requiring much fortitude and intelli- 
gence. 


TABLE 12. — SHOAVING FAITHFULNESS TO ALLEN TEEATMENT IN 
201 LIVING CASES OF DIABETES. 

Allen treatment. 

Abandoned after preliminary observations . 

Carried on for short period, then abandoned 
Carried on for a longer period, then abandoned 
Faithfully carried on up to present date 
Unknown 


Cases. 

Per cent. 

9 

4.5 

9 

4.5 

44 

21.5 

128 

03.5 

11 

5.0 

that 

many failures 


ascribed to the treatment are due to lack of faithfulness on the part 
of the patient. 


TABLE 13. — SHOWING PEESENT CONDITION OF 89 CASES OF 
DIABETES TEEATED BY THE ALLEN METHOD tVHICH 
WEKE MILD AT BEGINNING OF TEEATMENT. 


0 ageg_ Per cent. Present condition. 

49 55.0 Good. 

6 7.0 Fair. 

7 8.0 Poor. 

3 3.0 Very poor. 

11 . . ! 12.0 Dead. 

13 15.0 Unknown. 


Comment. The majority of cases who live within their food 
tolerance gain in physical vigor; furthermore the distressing sjmip- 
toms incident to the disease noticeably lessen. 



72 WILLUJIS; ALLEN- TREATMENT OF DL^BETES MELLITUS 

TABLE 14. — SHOMTNG PRESENT CONDITION OF 67 CASES OF DLVBETES 
TRE.A.TED BY THE ALLEN METHOD WHICH WERE MODER- 
ATELY SEVERE AT BEGINNING OF TREATMENT. 

Cases. Per cent. Present condition. 


33 • . 49.0 Good. 

7 10.5 Fair. 

4 0.0 Poor. 

3 4.5 Very poor. 

19 28.5 Dead. 

I 1.5 Unknown. 


Comment. Moderately severe cases do surprisingly well, as 
evidenced by the foregoing table. 

TABLE 15. — SHOMHNG PRESENT CONDITION OF 148 CASES OF 
DIABETES TRE.4.TED BY THE ALLEN METHOD 'WTIIClI 
WERE SEVERE AT BEGINNING OF TREATMENT. 


Cases. Per cent. Present condition. 

30 20.0 Good. 

0 4.0 Fair. 

18 12.0 Poor. 

7 4.5 Vco’ poor. 

73 50.0 Dead. 

14 9.5 Unknown. 


CoJiMENT. Severe cases which have not been rigidly dieted are 
markedly benefited by the institution of the Allen treatment. 
Cases which have been dieted carefully for long periods do less well. 

TABLE 16. — SHOWING TLME WHICH HAS ELAPSED SINCE ALLEN 
TREATMENT WAS BEGUN IN A SERIES OF 66 LIVING CASES 
WHICH WERE SEVERE AT BEGINNING OF TREATMENT. 


Cases. Per cent. Time. 

18 27.5 Less than 1 year. 

11 1C. 5 1 to 2 years. 

14 25.0 2 to3 “ 

6 7.5 3. to 4 “ 

18 27.5 4to5 “ 


Comment. ' Tlie time element is a most important factor in the 
evaluation of any treatment. The Allen method has been in use 
approidmately five years, hence eighteen of the foregoing severe 
cases have been treated by the method since it was first made public. 
Under ordinary methods of treatment it is probable that few if 
any of these cases would be alive today. 
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THE APPLICATION OF OCCUPATIONAL THERAPY IN CIVIL 

LIFE TO CASES PRESENTING PARALYSIS, CONTRACTURE, 
FIBROSIS, OR LACK OF COORDINATION. 

By John H. Arnett, M.D., 

PHILADELPHIA. 

Introduction. The men who worked with Dr. Charles H, Frazier 
on the neurosurgical staffs of our army hospitals in Cape May and 
Staten Island had the opportunity to observe under favorable 
conditions over 1200 cases of peripheral nerve injury. We were 
able to compare the effect of rest and exercise of the injured part; 
to observe the relative value of active and passive motion; and 
finally to study the curative value of various types of active move- 
ment. Although toward the beginning there were conflicting 
ideas regarding the best method of treating extremities, paralyzed 
bj'- peripheral nerve lesions, after observing these cases over months 
we concluded, practically unanimousl}'^, that the men who used their 
paralyzed limbs did better than those where rest was practised and 
that those who engaged in good hard work at home on the farm or 
in the occupational workshop of the hospital did better than those 
who only received massage and used their injured limbs but little. 
In consequence of these observations, occupational therapy was 
developed along certain new lines. Instead of looldng upon it as 
a means of amusing and diverting the patients, a study was made 
to determine just which muscles and joints were brought into play 
by each occupation. An attempt was then made to assign each 
patient to the type of work best adapted to the treatment of his 
particular disability. In watching these developments we have 
been impressed with the possibilities for utilizing certain branches 
of occupational therapy in our civil hospitals in the treatment of 
peripheral nerve cases. What applies to the treatment of nerve 
injuries may also be true of many other groups of cases showing 
one or more of the phenomena which the former present, namely, 
paralysis, contracture, fibrosis or lack of coordination. This paper 
will deal with those phases of occupational therapy which were 
found to be of most value in our army experience and which seem 
most readily applicable to the treatment of the various forms of 
disability found in civil life. 

Tfie Application of Occupational Therapy. Conditions under which 
it is Indicated. The examiner should first assure himself of the 
presence of a lesion of such a character that improvement under 
occupational therapy might be expected. Next, that no condition 
exists which would contra-indicate the use of the disabled part. 
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Finally^ a decision should be reached as to ■\vliicli aspect of the 
patient’s case should receive the first consideration. 

Is pain a marked feature? If so, only one tj'pe of work is available 
until this condition improves, this being clay modelling. 

Are fibrosis or undesirable contractures present ? If so, treatment 
should next aim to correct these and wood-polishing would be indi- 
cated in the average case. It should be borne in mind, however, 
that some contractures are of benefit. In musculospiral paralysis, 
for example, treatment should not aim to overcome moderate con- 
tractures in the extensors, as this condition is desirable, since it 
assists in holding up the wrist and makes possible for the patient 
many compensatory movements. 

Does paralysis alone e.xist? If complete paralysis in certain 
groups of muscles is present, work should be prescribed which would 
by the alternate contraction and relaxation of the muscles Ijdng 
nearest to the paralyzed ones have the mecham'cal effect of increas- 
ing the flow of blood and lymph about the paralyzed muscles. 
This might be likened to massage of a diseased muscle by its healthy 
neighbor, and for this action, carpentry is probably of the greatest 
value. 

Is recovery of function commencing? If so the work should aim 
to produce well-coordinated action in the newly innervated muscles. 
Tj'pei\Titing was found to be quite valuable in this respect. 

If recovery of function in certain muscle groups is improbable, 
treatment should be directed toward the development of com- 
pensatory movements. The mechanism of these substituted move- 
ments has been discussed in a pre\dous paper.' 

Directions to the Patient. 1. Length and Character of Treat- 
ments. The cliaracter of the work, the length and time of the 
working period and the number of such periods during the day 
should be specifically stated in the directions to the patient. The 
length of the periods should not exceed five minutes at first. After 
a few days this can be gradually increased, but should never exceed 
an hour. The number of worldng periods prescribed in a day must 
depend upon the time the patient is willing to give to his work and 
the time given to other forms of treatment. About one-third of the 
patient’s treatment time should be spent in occupational therapy. 

2. Appliances. The patient should be instructed which tools and 
appliances are to be used and whether or not a splint is to be worn. 
Generally speaking, such appliances as the A\Tist-drop and the foot- 
drop splints, which arc used to prevent overstretching, should be 
worn while working. Splints used to overcome deformity from 
contractures should be removed just before work is begun and 
rcapiilied the instant the work is finished, so that an.\' gain which is 
made in overcoming the deformity may be held by the splint. 

1 InKliam .'ind Arnett; Arch. Neurol, and I’sych.. Fehruar.v, 1920. 
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3. Position of the Patient. The exact position of the patient 
while at work should be specijSed. Here the general rule is to im- 
mobilize, as far as possible, all parts of the body proximal to the 
structures which are being treated. For example, in prescribing 
work to increase the mobility of the radio-ulnar joint the upper arm 
should be immobilized by grasping it from behind with the other 
hand. Furthermore, some positions tend to overstretch the 
paralyzed muscles and should be avoided. 



Fig. 1.— Shoulder extension is being measured. Modifications of this simple 
metrotherapy device may be used for other joints. Each week the reading is graph- 
ically charted and furnishes a quantitative record of the degree of motion attained. 

4. Cautions. Patients with sensory loss are very liable to the 
occurrence of traumatic ulcers which are slow to heal and may 
interfere with all forms of treatment for weeks. In wood-polishing 
such patients should wear a suitable device to prevent blister forma- 
tion, and whenever at work they should be under constant super- 
vision. 

■ 5. Metrotherapy. Before treatment is begun the degree of both 
active and passive movement should be measured in one or more of 
the joints under treatment, and each week this measurement should 
be repeated. Simple measuring devices which are very satisfactory 
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can readily be constructed (Fig. A graph shoving the curve of 
recovery should be made, as this is of value in maintaining the 
patient’s interest and shoving liov veil the vork is accomplisliing 
its pu^ose. ’i^Tien the curve ceases to rise it means either that full 
mobilization has been secured or that this form of treatment is 
unsuccessful. In either case the therapy should be changed. 

Contra-indications to Occupational Therapy. I^Tiere an unhealed 
vound or infection exists, ob\-iously rest is required. Likevise, 
following nerve suture, ample time must he alloved for the dovn- 
groving axis-cylinders to bridge the gap and become firmly implanted 
in the distal nerve segment, before the part can be used. Finally 
in patients vith sensory lesions, certain occupations, such as tin 
vork are contra-indicated because of the danger of cutting or 
burning the hands. 

Forms of Occupational Therapy. Tor Pain. In painful lesions 
invohdng the upper ex-tremity, clay modelling is the occupation 
par excellence. The clay should be kept at about lOOf F., and 
should be of mushy consistency vhere pain is great. Movements 
during the very painful stage should be largely passive in nature, 
the painful hand being immersed in clay and moved bj' the other 
hand. Later, clay of harder consistency may be moulded by rolling 
and tvisting movements. Finally monolith beads may be rolled 
or pottery made. Clay modelling is valuable not only vhere pain 
is the chief factor in the case but also vhere e.xtensive paralysis is 
present vithout fibrosis. Here this form of occupational therapy 
is resorted to simply because the patient is unahle to move his 
fingers sufficiently to do anj-thing else. 

For Fibrosis. Where fibrosis or contractures exist vithout 
marked pain, oft-repeated movements of the affected joints are 
indicated. 

1. Virist or Finger-joints In-volved. Where the finger- or vrist- 
joints are deformed, vood-polishing is most satisfactory. '\Miere 
the deformity is one of fie.xion the holder shovn in Figs. 2 and 3 
should be vorn upon the palmar surface of the hand. By vearing 
the same appliance upon the dorsal surface of the hand, deformities 
of extension may likevise be treated. After a fev hours’ vork upon 
ordinary vood a beautiful polish vill revard the patient vhilc the 
constant pressure and repeated movements increase the circulation 
and are of demonstrable benefit in overcoming the average deform- 

Ity- ■ ■ r 

2. Eadio-ulnar Joint. Where fibrosis exists vhich interferes 
vith the movements of pronation and supination, vork requiring 
rotation of the radius upon the ulna is indicated. This motion 
may be secured by the use of thescrev-driver, the gimlet, or the avl. 
It is veil to immobilize the upper arm by grasping it from behind, 
othenvdse the liumerus vill rotate instead of the radius. If the 
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patient shoAvs a tendency to rotate the entire body, this may be 
OA’ercome by having him lAmrk in the sitting position. 



Fig. 2 . — Hand wth marked contractures due to brachial plexus injury, ready 
to be fastened into the wood polishing appliance. The thick felt back protect.? 
the palm and fingers. The block beneath, holding the sandpaper, can readily be 
removed, and fresh sandpaper inserted. 



Fig. 3. — The same patient shown engaged in wood polishing. The tight strap 
over the back of the hand assists in straightening out the deformed fingers, and 
pressure with the other hand, aided by the to-and-fro motion of polishing, tends to 
work out the fibrosis and to increase nutrition. 

3. ElboAV. For limitation of flexion and extension of the elbow, 
planing and sawing are very satisfactory. Here again the sitting 
position is best (Fig. 4). 
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4. Shoulder. For limitation of shoulder movement, wood- 
chopping or swinging a hea\w sledge is valuable, '\^^lere the 
disability prevents this, sweeping movements may be of benefit, 
and are produced in polishing large surfaces, such as windows or 
table-tops. 

5. Ankle. For fibrosis limiting ankle motion, any apparatus with 
a treadle like that of the common sewing machine is valuable. 
Most jig-saws are propelled in this way. To prevent stretehing of 
the anterior tibial muscles, the patient should sit or stand in such a 
position that the anlde at no time extends beyond 90 degrees. If 
this cannot be attained by a regulation of the patient’s position a 
thick pad may be inserted beneath the sole as far as the instep. If 



Fig. 4. — Sawing is valuable in mobilizing the still elbow, and bringing the slioulder 
muscles into play. The patient, a case of musculospiral paralysis, is shown wear- 
his wrist-drop splint as he works. The sitting position immobilizes the trunk, so 
that the work is done entirely with the upper extremity. 

there is danger of stretching the muscles supplied by the internal 
popliteal nerve the heel may be raised by a block and a position 
assumed which will prevent flexion of the ankle beyond 90 degrees. 

6. Knee or Hip. Wiere fibrosis limits the knee or hip movements 
a lathe, jig-saw or other machine propelled with pedals, like a 
bicycle, is valuable. In this case as soon as the knee becomes 
straighter the seat should be raised higher, so that finally the scat 
should be so high that the knee must be fully extended to permit 
the foot to touch the pedal. 

For Uncomplicaied Paralysis. Here wc have the problem of 
maintaining the nutrition of paralyzed muscles, developing com- 
pensatorj" movements and preventing fibrosis. Carjientry, metal- 
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work, book-binding, weaving and toy-making have been found 
particularly useful for accomplishing these objects. Considerable 
latitude may be exercised in the selection of the occupation, yet the 
best results will be obtained by choosing work which will call into 
action such movements as are most like those produced by the 
paralyzed muscles. Thus compensatory movements will best be 
developed, the joints most liable to fibrosis will be brought into 
play and the muscles nearest those which are paralyzed will be 
exercised. 

For Muscles which are Recovering. Finally we are met with 
the problem of reeducating and recoordinating muscles which are 
recovering. The best results are here attained by laying stress 



Fig. 5. — Coping saw.s, used in making toys and puzzles. Each handle is covered 
with modelling compound containing the impression of a patient’s hand. Such 
saws can be used by patients with deformities and paralyses so severe that they 
would be unable to hold the ordinary saw. 


Upon the accuracy of the work done. Musculospiral cases, for 
instance, who have been doing simple beaten work which requires 
merely repeated strokes of the hammer upon metal may be given 
fine beaten work or they may use the carpenter’s mallet and chisel. 

For pronation and supination, engraving and eertain types of 
wood-carving are valuable. 

For flexion and extension of the elbow the coping saw may be 
substituted for the carpenter’s saw and thin material cut into the 
shape of toys or puzzles (Fig. 6). 

For intrinsic hand muscles, type-setting, type-writing, beadwork^ 
.knitting and penmanship. are very valuable. 

Conclusions. The advantage which occupational therapy pos- 
sesses over other forms of mechanical treatment lies in the fact 
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that interesting work secures repetition of movements without undue 
fatigue. Not only must the physician take into consideration, 
therefore, the type of movements produced by the work which he 
is about to prescribe, but also the desires and interests of the patient. 

_ We found that the soldiers in the hospital took kindly to occupa- 
tional therapy, and often in spite of their disabilities produced 
work which from an artistic and technical point of ^’^ew was of a 
high order. From a study of these cases over a period of more 
than a year it became evident that the results of this form of treat- 
ment entitle it to an important place among the therapeutic agents 
at our disposal in the treatment of injuries presenting paralj'sis, 
contracture, fibrosis or lack of coordination. In \dew of the fact 
that occupational therapy has been proved to be of definite value 
in the treatment of various other conditions, possiblj’’ the day is 
not far distant when an occupational therapy department, under a 
trained supervisor, will be recognized as a necessary part of the 
equipment of every up-to-date hospital. 


SOME OBSERVATIONS ON THE USE OF ARSPHENAMIN: ITS 
EFFECT ON THE KIDNEYS AND ITS THERAPEUTIC 
RESULTS. 

By Horace B. Anderson, M.D., 

PENNSYLVANIA HOSPITAL, PHIL-VDELPHIA. 

Recent medical literature is pregnant Ynth articles eitlier extolling 
the virtues of salvarsan and arsphenamin by reporting series of 
cases in which observations on the clinical manifestations and 
serologic reactions have indicated the therapeutic value of the drug 
or abusing and condemning the use of it by reporting all manner of 
reactions varying from the mild vasomotor disturbances to fatali- 
ties. It is the purpose of this paper to do neither the one thing nor 
the other, but rather to take the opposite ground; to submit some 
evidence, after studying 39 cases which have had twenty or more 
doses of arsphenamin, to show the non-to.xic eft'ect of the drug on 
the kidneys when administered in therapeutic doses over a compara- 
tively long period of time and at the same time to give some data 
concerning its value as a therapeutic agent. 

Concerning the gross and histopathologic changes of acute arsphen- 
amin poisoning we have already acquired considerable information 
from tlie studies and reports of Kohner' and others, but concerning 
the chronic poisoning we have less information largely because of 
the comparatively recent use of the drug. In the future, no doubt, 

' Am. Jocn. Mei>. Sc.. 1920. H.x. I8S. 
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we will have a more accurate knowledge of the pathologic effects 
of its prolonged use and can come more nearly answering the 
important question, “^^dlat changes are produced in the kidneys 
by the prolonged use of arsphenamin?” One only appreciates the 
importance of such a question when he reflects on the fact that 
thousands of doses of arsphenamin are being administered every 
day to patients throughout the country and by the energetic 
application of their plans to eradicate syphilis the U. S. P. H. 
Service and the State boards of health are increasing daily the 
number of patients treated. 

In this clinic prior to 1918 it was the policy to give weekly injec- 
tions continuously as long as the patients would submit to it and the 
Wassermann reaction was positive. Since that date the .policy has 
been to administer a'course of arsphenamin consisting of six weekly 
injections, the dose being, unless contra-indicated, 1 decigram per 
thirty pounds body weight followed by a ten weeks’ course of 
mercury in the form of the inunctions, the protoiodides or injections 
of the salicylate of mercury and after this a rest of one month with- 
out treatment. During the second and third year the same plan of 
treatment is used, but the duration of the course is modified some- 
what to meet the clinical aspect of the case, the serologic findings 
and the mental attitude of the patient. 

Wassermann tests are taken every second week while arsphenamin 
is being given and at the end of each course of mercury. Acetone 
insoluble and alcoholic extract reinforced by cholesterin antigens 
are used in all tests. 

It was possible to study the kidney function of 39 patients who 
had had over twenty doses of arsphenamin. The phenolsulphone- 
phthalein tests were performed after the method of Rowntree and 
Geraghty,^ the urea nitrogen, non-protein nitrogen and creatinin 
after the method of Folin and Wu® and those cases that showed 
albumin in the urine by the heat and nitric acid tests were further 
tested for globulin by the use of ammonium sulphate, etc., as 
described by Hawk.-* The data of kidney function tests is given in 
Table I. 

The average number of treatments for these 39 cases is approxi- 
mately 30 doses, consisting of 4.6 decigrams each distributed over a 
period of a little over two years. To state it another way these 
patients have had an average of 14 treatments of arsphenamin per 
year for about twenty-six months. The preparations used have 
varied but in the main consisted of arsenobenzol, “Billion” arsphe- 
namin, Metz and all later treatments have been of arsphenamin 
made by the Dermatological Research Laboratory of Philadelphia. 

2 Jour. Pbarm. and Exper. Therap., 1910, i, 579. 

3 Jour. Biol. Chem., 1919, xxxviii, 81, 

< Pract. Phys, Chem., 19i8, 6 ed., p. 454, 
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A tnblo the arsphcnarain received. t!ic duration of treatment, the phenoUuIphonephtha- 

Icin output of tno fddncj*3 and the unco aod blood cxamiDation of paticnta havins bad twenty or 
more doses of arephenamin. 


Witli the exception of patient No. 25, who was transferred from 
the medical clinic, where he was first seen and diagnosticated tabes 
and nephritis, tliere is no conclusive p oof of an existing nephritis 
in anj’ of these cases. At that time and at all subsequent e.xamina- 
tions the urine of paticnfNo. 25 showed some casts and albumin. 
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His condition apparently is no worse now than when treatment was 
first instituted. Judging from the phenolsulphonephthalein output 
and he albumin and casts in the urine this patient has some nephro- 
pathy, but the evidence is in favor of its having been acquired prior 
to treatment. Patients Nos. 6, 21, 24 respectively show a trace of 
albumin at one examination, but there is no other evidence of a 
nephritis. Patient No. 29 shows a cloud of albumin, but when 
appropriate tests were used it was discerned that more than 50 
per cent, of the protein precipitate was globulin. This case is well 
clinically, shows no other evidence of nephritis in the other examina- 
tions and therefore might be a case of non-nephritic proteinuria. 

The data of table No. 1 lead in general to the conclusion that no 
demonstrable kidney damage has been done. There is, of course, 
nothing to show whether or not there has been any limitation of 
the wide factor of safety which the kidney naturally possesses. 
Several of the patients show a decreased phthalein output which 
one may interpret as one will. 

The efficiency of anj'' new system of treatment must be determined 
ultimately by the Wassermann reaction, for it has long been known 
that negative clinical manifestations are no guide to the patient’s 
potential syphilitic state. 

The technic employed in our laboratory for doing Wassermann 
tests has been modeled after that described by H. IC. Detweiler.® 
We use, however, only 0.1 c.c. of patient’s serum and use the water- 
bath instead of dry heat for incubation. Detweiler’s method of 
daily titrations of the complement as well as the amboceptor has 
proved very satisfactory. The antisheep hemolytic system is 
employed. 

Two antigens are used, the acetone insoluble and the cholesterin 
reinforced alcoholic extract, made after the method described by 
Kolmer.® These antigens are titrated every six weeks for their 
antigenetic and anticomplementary values. The former is tested 
bn the pooled sera of patients who both clinically and serologically 
are luetic! 

In our experience with cholesterized antigen it is the more sensitive 
and the last to become negative. The acetone insoluble is far more 
liable to be a correct index to the true condition when positive, 
but often fails to give a positive reaction in the early and late stages 
and also after a limited amount of treatment. This fact is demon- 
strated in Tables III, IV and V. Although it is true that a choles- 
terinized antigen will not infrequently give a false positive reaction, 
we believe it is the most valuable antigen that can be employed as a 
guide to treatment. 


• s Ain. Jour. Syph., 1918, ii, 120-137. 

® Inf. Impiupity and Spec. Ther., 1917, 2d ed., p. 446. 
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TABLE III. — ^IN THESE TEN CASES THE CHOLESTERINIZED ANTIGEN IS 
APPARENTLY SIORE SENSITHT: THAN THE ACETONE 
INSOLUBLE ANTIGEN. 
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TABLE IV. — IN L.\TE STAGES OF SYPHILIS THE CHOLESTERINIZED ANTIGEN 
SEEMS TO BE JIORE SENSITITO IN SOME CASES. 
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TABLE V. — UNDER TREATMENT THE CHOLESTERINIZED ANTIGEN OFTEN 
REJIAINS POSITIVE AFTER THE ACETONE INSOLUBLE ANTIGEN 
HAS BECOME NEGATIVE. 



Tables giving the Wassermann reactions with acetone insoluble antigen (A) and oholesterinized 
alcoholic extract antigen (C). The figures 1 to 4 mean Wassermann 1 to 4 plus, — implies a negative 
Wassermann. The specimens of blood were taken at the time of the weekly injection of arsphenamin. 


When we make a study of Table II we find 17 of the 39 cases have 
now had a negative Wassermann reaction for a year or more. Nine 
of the group have had a negative reaction for less than one year and 
13 of the 39 cases continue to have weakly positive and strongly 
positive reactions. Of those with persistently negative reactions 
for a year or more 2 were in the primary stage, 4 were in the second- 
ary and 11 in the tertiary and latent stages. The average number 
of doses to produce persistently negative Wassermann reactions in 
this group was 18.7, for those in the primary stage 12, for those in 
the secondary stage 12.7 and in the tertiary and latent stages 21.3 
doses. 

For the 39 patients the average salvarsan per patient has been 136 
decigrams and the average time of treatment one hundred and 
seventeen weeks. This treatment has resulted in making 17 out 
of the 39, or 43 per cent, of the patients clinically and serologically 
negative for a year or more. Seven more patients, 18 per cent., 
have had more than two persistently negative Wassermanns, so 
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that, on the whole, more than half of these 39 patients already have 
a very favorable outlook as far as the ultimate outcome of their 
treatment is concerned. This 61 per cent, of the patients has had 
an average of 4.9 courses of six weeks of mercurj- in some form or 
other. 

TABLE VI. — SECONDARY STAGE. 
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A tnblc gi^'ing the nrsphcnamin and Wasscrmann records of patients starting treatment in 
the secondary' stage. The time under observation for these patients is sliort and their ultimate 
status is still uncertain. 


TABLE VII. — TERTI.\BY STAGE. 
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A table giving the araphenamin and Wasscrmann records of patients starting treatment in the 
tertiary stage. These patients arc to be classed with those of Table VI in respect to obscr\'ation 
time. 


In Tables 6 and 7, which are composed of ca.ses now negative 
that presented secondary and tertiary lesions on admission, and in 
the majority of cases more than one positive ^Vasse^nann reaction, 
1 believe we get a fair index as to the efficiency or inefficiency, as 
you may choose to call it, of oiir pr<j.sent method of treatment. 
'I'lie average amount of treatment necessary to produce the first 
persisting negative Wassennann reaction in tlic group of secondary 
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cases was 52 decigrams and the average time twenty-eight weeks. 
That is to say, they received 10.2 doses of arsphenamin consisting 
of 0 decigrams each. The average case, therefore, in this group did 
not give a persisting negative reaction until near the end of the 
second course of treatment. 

It took an average of 62 decigrams to produce a persisting nega- 
tive Wassermann reaction in the tertiary group. The time averaged 
sevent.y-two weeks. This means that it was during the third course 
of arsphenamin that thej^ began to show a negative reaction. This 
at first seems better than the situation with the patients of Table 
II, but it is to be understood that for the patients of these latter 
tables more relapses may be expected. We frequently see patients 
who having receii^ed six to twelve doses of arsphenamin have been 
discharged with a negative Wassermann only to return within about 
a year both clinically and serologically positive. 

Summary. 1. Because of its extensive use at present it is highly 
important that we know more perfectly the effects of the prolonged 
use of arsphenamin on the kidneys. 

2. Kidney functional tests on 39 cases after they have received 
thirty do es of arsphenamin, each dose consisting of 4.6 decigrams, 
and distributed over a two-year period, fail to give any conclusive 
evidence of injury to the kidneys. 

3. The efficiencj^ of any method of treatment must ultimately 
be determined by the Wassermann reaction. It is more trust- 
worthy to use at least two antigens; the acetone insoluble antigen 
is a safe guide to diagnosis and the alcoholic extract reinforced by 
cholesterin is an excellent guide to treatment. 

4. It is impossible to say how much arsphenamin and how many 
courses of mercury may be necessary to produce a negative Wasser- 
mann reaction in any given case. 

5. Six injections of arsphenamin and one course of mercury, the 
amount too often prescribed by certain groups of physicians, may 
produce one negative Wassermann reaction, but the average case 
of secondary or tertiary syphilis will require twelve or more doses 
of arsphenamin and a corresponding amount of treatment with 
mercury to produce a negative Wassermann reaction, and one which 
only with further treatment may reasonably be expected to persist. 
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THE TEEATMENT OP TDBERCDLOUS ADENITIS BY 
EOENTGEN RAYS AND RADIUM.1 . 

By Russell H. Boggs, M.D., 

ROEKTGENOIiOGIST, ALLEGHEKT GENERAI* HOSPITAli; DEUMATOLOGIST AND ROENTGEX- 
OLOGIST, COLTJASBIA ANI> PITTSBUHGH HOSPITAI/, PITTSBURGH, PA, 


Formerly radiotherapy was used in the treatment of tuberculous 
adenitis to avoid deformity and unsightly scars; today this treat- 
ment is ad\nsed because more permanent cures are obtained than 
by any other method. At present surgeons of experience are not 
operating primarily for tuberculous adenitis. If they operate it is 
only to remove fibrous nodes after the tuberculous foci have been 
destroyed by roentgen rays or radium. Then a dissection of the 
cerATcal glands is ahya 3 's contra-indicated. Radiotherapj’’ alone 
will cure over 90 per cent, of the cases. 

Experience has proved that tuberculous adenitis is not primarilj’^ 
a surgical disease. The reason that it took 5 'ears to prove that 
cer^^cal adenitis was better treated b.y radiotherapj’’ was really’’ our 
fault in being too slow in reporting the cases, and a surgeon would 
see only a few cases, in the most of which the treatment was ineffi- 
cient and incomplete. As before stated, in onlj" a small percentage 
of cases, 5 to 10 per cent., is it ad\asable to remove fibrous nodules 
after radiation. If such nodules are removed and examined, little 
or no tuberculous material would be found, the fibrous stroma of the 
glands remaining. 

In the treatment of tuberculous adenitis the first and most 
important consideration is that it is a local manifestation of a 
constitutional disease. 

]\'Iost of the larjTigologists are referring tuberculous adenitis for 
radiation as a routine procedure, and many will not remove diseased 
tonsils if the cervical glands are enlarged until the glands have been 
given a thorough course of treatment, either bj' roentgen rays or 
radium. Radiation of the enlarged cervical glands is important 
before removing the tonsils of children under fifteen j’ears of age, 
and particularly' so if under the age of five or six, as the lymphatic 
vessels are wide open, and in the removal of the tonsils before 
radiation there is danger of producing a general infection if tuber- 
culosis is present. 

In the past the treatment of tuberculous glands dei>cndcd largely 
u])on the physician first consulted. The treatment given has been 
the hygienic, medical, roentgen ray and radium and light therapy, 
vaccine and surgical. Tuberculin has given unsatisfactory results, 
and since radiation produces a systemic effect similar to successful 

> Road More the Westmoreland Comity Mcdic.al Society, Grcciislmrg, I’a., 
Xovcnilicr 9. 1920. 
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tuberculin treatment and the results are more dependable, vaccines 
are seldom ever indicated, or at least not until we are able to obtain 
a more stable vaccine. The local application of iodin, ichthyol 
and other drugs js useless. Prophylactic treatment is important 
and should receive more attention. Until recently very little 
attention was paid to the source of infection. An effort should 
always be made to find the channels of infection, although it is 
often difficult to find the primary focus. The importance of remov- 
ing unhealthy tonsils, bad teeth, etc., should not be overlooked. 

The surgical treatment has not comprised any single method. 
Some would drain abscesses; others would inject antiseptics; others 
would excise the enlarged glands unless suppuration had occurred; 
others would do a complete dissection of the superficial glands. 
Some have hesitated to operate until Natm’e had partially walled oft' 
a sinus, while others disregarded that entirely. As a rule, nothing 
was done until suppuration had taken place. 

Injudicious sui’gery has been very detrimental. Inefficient 
sm-gical treatment is followed by recurrence in the adjacent glands 
so frequently that when there is an operation performed it is looked 
upon as the beginning of a series of operations. The contra- 
indications of treatment by surgery are: (1) Children get well 
without it; (2) we have no certain method of diagnosis in early 
cases; (3) all the affected glands cannot be removed; (4) scars; (5) 
recurrences. Since the disease can be removed more successfully 
bj’’ roentgen rays or radium, with no danger of spreading the disease 
without scarring and without sacrificing tissue, complete extirpation 
of the tuberculous glands should never be performed until the disease 
is well locahzed. Past experience and present results should make 
everyone advise radiotherapy, for at least the localized effect. 

In many clinics more than a thousand cases have been treated 
by radiotherapy, and operation was required in less than 10 per 
cent, of the cases, even for the removal of fibrous nodules. Over 
90 per cent, were cured by radiation alone. 

Different authorities call attention to the fact that wiien the 
older methods are employed a certain percentage of the patients 
acquire pulmonary tuberculosis. This possibility never occurs when 
radiation is given before any lung involvement takes place. For 
this reason the medical treatment should not be persisted in too long 
without radiotherapy. 

Large glands due to an inflammatory process are frequently 
secondary to a septic condition elsewhere and a search should be 
made for the primary lesion. When this is found and treated, if 
the glands remain large, and particularly if they show a tendency to 
suppm’ate, radiotherapy should be employed at once. If they are 
given treatment promptly and properly, suppuration can nearly 
ahvays be avoided. I do not favor opening a tuberculous mass as 
soon as it begins to soften, as many advocate. Radiation given first 
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greatly fapilitates repair of the parts and the sinus which frequently 
follow's will not be so deep and -nill heal more readily. Certainly 
nothing is slower to heal than a sinus leading into a gland which has 
been opened just as suppuration was beginning. There is no better 
treatment than radiotherapy for carbuncles, boils or any other of 
the localized pus infections. Then why be in such haste to open a 
tuberculous abscess before it begins to bulge? Radiation of 
abscesses is never painful. This brings up the question — ^Do the rays 
produce an immunity both to tuberculosis and mixed infections? 

I am sure that the* susceptibilitj"- to the development of tuber- 
culosis is always greatly lessened after a few radiations, and that 
the patient, at least in some cases, is rendered immune. 

Recent investigations regarding tuberculosis and the various 
processes of tuberculous infection lead to the conclusion that 
tuberculosis has three stages: (1) The infection of the glands, 
usually coming in childhood; (2) the infection of the bones and 
joints; (3) the infection of the lungs. 

There is no longer any doubt that the lymphatic glands form the 
first line of defence against tuberculosis. Nowhere is this so well 
demonstrated as when the glands of the neck are invaded, because 
almost invariably the \'irulence of the bacillus is greatly lessened 
after its entrance into the glands. In many cases the disease does 
not become general, so that many patients recover in a way that 
shows truly this infection is arrested. These tumors may spon- 
taneously subside without suppuration, while in other patients the 
disease progresses until fluctuation shows that suppuration has 
taken place in the glands. Constitutional infection is not uncom- 
mon when tuberculous glands are neglected. Therefore a patient 
vith chronic enlarged glands in the neck should have treatment ‘ 
before the constitutional symptoms develop. In the past this did 
not receive sufficient attention. We see too many cases coming 
too late where the glands have been enlarging a year or more. 
Such neglect often necessitates longer treatment and may even 
endanger the life of the patient. 

Untreated tuberculosis of the glands is often followed by tubercu- 
losis of the bones and joints, and finally there is an e.xtcnsion into 
the glands. In some individuals the process is checked in the bones 
or the joints. The process becomes very chronic, the resistance 
of the patient being sufficient to end the infection. Therefore it 
should be our aim to destroy the disease while it is a primary infec- 
tion of the glands. 

By raying the local infection in the glands its hypcrsuscci)tibiHty 
is reduced, which prevents the spreading of the disease, lubcr- 
culin has been given for this purpose, but experience has shown that 
unless we are able to give the proper dosage, with the proper inter- 
vals, it may even increase the hypersusceptibility of the patient. 

^Vc must remember the responsibility of checking the disease in 
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tlie primary stage and treat the glands by radiotherapy as soon as 
discovered. It should be apparent to everyone that the removal 
by radical operation is contra-indicated, and when a recurrence 
takes place, not on account of the lack of surgical skill but because 
of the presence of the tubercle bacilli which are beyond the reach 
of the knife, the organism is rendered more susceptible, giving the 
disease a greater chance to spread than before the operation. The 
hypersusceptibility to tuberculosis is greatly increased by anything 
which tends to lower the vitality of the patient. 

Tuberculous glands have been classified with regard to the 
pathologic involvement. Closed glands are found in two varieties, 
the hyperplastic and the fibrous. In the hyperplastic type the 
glandular substance increases, together with the stroma. If this 
variety is left untreated the glands soon liquefy and form an abscess 
known as soft glands. These may remain a long time, but if left 
untreated a tryptic ferment will digest the capsules, finally reaching 
the surface and producing unsightly scars. Fibrous glands occur 
in those who have a greater resistance, the tuberculous process is 
slower and the glandular material is not increased in the same ratio 
as the fibrous tissue. In the fibrous variety Nature is almost 
curing tlie patient. If the fibrous tissue does not entirely absorb 
it will frequently leave a hard nodule, the size of which is determined 
by the number of glands. 

Cicatrized glands are enlarged glands in which the tuberculous 
process has been healed by, the formation of scar tissue. If the 
glands have attained great size before radiotherapy has been 
employed a palpable nodule will usually be left. The patient may 
then think there is still a tuberculous process, and even the physician 
may not realize that a fibrous healing takes place in the cervical 
glands the same as it does in the lungs. Particular attention should 
be directed to this end, and the rays cannot be expected to absorb 
all the scar tissue which has been formed by the tuberculous process, 
when the glands have attained great size or when large amounts of 
fibrous tissue have been formed by Nature’s cure before radio- 
therapy has been employed. 

Then when operations are performed for such cicatrized glands 
radical procedures are never necessary and large, unsightly scars 
are avoided because the operation is performed for a different pur- 
pose. The healed nodules can be removed through a small incision 
and closed by sutures so that no deformity is left. 

Open glands are those that have suppurated and opened to the 
surface. There are two varieties : those that break down as a result 
of tryptic ferment, the discharge of which is sterile, and those which 
break down, due to a mixed infection. 

Recurrent glands, after a radical operation consisting mainly of 
mixed infections, are those recurrent immediately after the operation 
and those coming on slowly and some time after the operation, which 
voii. 162, NO. 1. — JULY, 1921. 4 / 
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are usually of a purely tuberculous character. The increased hypef- 
susceptibility of the patient after the operation is often a factor in 
the recurrence. Glandular enlargements on the opposite side of 
the neck or in any part of the body shows the increase of suscepti- 
bility after a radical operation. In these cases it is important to 
begin radiotherapy at once and not attempt a second operation, as 
has been the custom in the past. 

It has been knoi^m for a long time that contagious diseases increase 
the hypersusceptibility to a marked degree. We have different 
grades of susceptibility in tuberculous adenitis. The small closed 
glands naturallj’- represent the lowest grade of susceptibility, which 
is e.xplained by the fact that the glands act as filters and contain 
the tubercle bacilli on their route to other organs. 

As long as the glands do not suppurate they are usually check- 
ing the tubercle bacilli, although they are undergoing patliologic 
changes. \Mien the glands have broken down they will not per- 
form their full function as filters and the extension of tuberculosis is 
more likely. The result obtained by the treatment of tuberculous 
adenitis with radiotherapy leaves no doubt that this method is the 
treatment par excellence for this condition. 

Radiologists are often called upon to treat other glandular en- 
largements (such as sarcoma, Hodgkin’s disease, lymphatic 
leukemia) and the more rare tumors, such as yaws, glanders and 
actinomycosis. A few years ago nearly all the glandular enlarge- 
ments except carcinoma were considered a form of tuberculosis, but 
at present each has a characteristic picture when studied by the 
microscope, together witli the clinical history. Prom a clinical 
standpoint Hodgkin’s disease is closely analogous to lymphosarcoma, 
and in a large majority of cases they resemble each other in the man- 
ner in which they react to roentgen rays or radium. Both'of these 
diseases have a malignant tendency to invade adjacent glands and 
to recur. 

It is rather striking how all of these glandular tumors respond to 
radiotherapy. Either radium or roentgen rays is the best treatment 
we possess for all these glandular tumors except sj'philis, for which 
we have a specific. 

Radiotherapy in its development to date offers a number of 
problems, a solution of which means a great advancement in the 
treatment of diseases described as multiple glandular tumors. 
There is no otlier treatment which adds so much to the comfort 
of the patient and prolongs life to the same extent in lymphatic 
leukemia, Hodgkin’s disease and Ijunphosarcoma. 

(Conclusions. 1. Radium and roentgen rays will cure luorc cases 
of tuberculou.s adenitis tlian any other metliod. Radiotherap.v 
alone will cure over 90 per cent, of these cases. 

2. Surgical treatment is always contra-indicated primarily in 
every case of tuberculous adenitis. 
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3. Those who still hold to radical operation will find the responsi- 
bility harder to shoulder with the ever-increasing recognition of the 
fact that tuberculous adenitis can be cured without it. 

4. Hard, fibrous nodules following radiotherapy seldom ever 
contain any tuberculous foci, but it may be advisable to remove 
these nodules through a small incision the same as a foreign body. 

5. It is to be remembered that large cervical glands may be 
due to sarcoma, Hodgkin’s disease, leukemia, etc., and that radio- 
therapy is still the best form of treatment for multiple glandular 
tumors, but the end-results are not the same as when the enlarge- 
ment is due to tuberculosis. 

6. In the treatment of tuberculous adenitis in the future, when 
a more systematic raying is employed and when the cases are 
referred earlier, this method of treatment will be universally 
accepted. 


SOME CONSIDERATIONS IN CONNECTION WITH GALL- 
BLADDER DISEASE.^ 

By Truman G. Schnabel, M.D., . 

INSTRUCTOR IN MEDICINE, UNIVERSITY OF PENNSYLVANIA. 

Someone has styled the left border of the sternum in its cardio- 
logic relationship as the romantic area.^ If one might apply this 
phrase to the abdomen, few would disagree that the right upper 
quadrant is deserving of the same characterization. It is quite true 
that many times the diagnostic story in the right hypochondrium is 
told in a very real manner, but all too often little respect is shown for 
the truth and much is left to the imagination. 

In this comparatively small area, easily covered by the out- 
stretched hand, are found the antral portion of the stomach with 
the pylorus, the duodemun, the biliary system, including the gall- 
bladder, the head of the pancreas, the right kidney, the ascending 
colon and the hepatic flexure, to say nothing of the appendix. This 
close anatomic relationship alone is sufficient to explain the problems 
in differential diagnosis encountered in this region. Besides this the 
more or less common nerve supply going to all of these structures, 
sympathetic and vagal in origin, increases the diagnostic troubles 
many times. A lesion in any one has its reference in one or all of 
the other organs. This alliance seems to be especially close betv^een 
the gall-bladder and the stomach. The relationship of the inter- 
costal nerve supply to the abdominal wall and the splanchnic inner- 
vation to the underlying viscera explains the upper right rectus 
rigidity when it spreads its protective cover over each one of these 


1 Read at a meeting of the Northampton County Medical Society, Easton, Pa. 
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structures as it becomes involved in some inflammatory process. 
Further diagnostic difficulty is met with by the presence of an 
abdominal reference which supradiaphragmatic lesions have in the 
right upper quadrant, and we need not be reminded that the 
reverse is also true. How convinced is many a cardiac that his 
trouble is subdiaphragmatic and how often does the \dctim of a gall- 
bladder or gastric attack believe that his lesion is in or about the 
heart. A common embrj’ologic origin with a similar blood supply 
also offers an excuse for additional diagnostic puzzles that arise in 
the gastro-duodeno-hepatico-pancreatic sj'stem as it has been styled 
by McCarty. 

As we are prepared in our medical schools we hear at least two 
or three times more about chest diagnosis than about abdominal 
methods of investigation. The new house doctor too often makes 
tlie physical examination note “abdomen negative/’ which usually 
means that he is more or less at sea in abdominal diagnosis. Of 
course it is more sensational and at the same time easier to demon- 
strate a good presystolic rumble than it is to palpate a spastic colon, 
and it is more impressive to hear a metallic tinlde than it is to out- 
line an air-distended stomach. All of which means that an especially 
difficult field of diagnosis is rendered more so by a failure to stress 
the abdomen in our undergraduate teaching. 

We said that the gall-bladder is in this complex upper right 
abdomen, and it is superfluous to say to you who have had your 
baptism of fire that its lesions, their etiologj", pathology, symp- 
tomatologj', diagnosis and treatment, furnish some of the most 
baffling and at the same time most interesting of medical problems. 
It is not our purpose to make a formal presentation in the matter 
of gall-bladder diseases but rather to point the way to a profitable 
mutual discussion of the subject. 

The most interesting diseases of the gall-bladder are cholecystitis 
and cholelithiasis. Other lesions are comparatively rare and almost 
impossible of clear-cut diagnosis. That these two conditions arc 
usually present at the same time needs little emphasis, and that either 
can exist alone is difficult of refutation. Wc still believe that the 
leading etiological role in these diseases is an infectious one, and that 
stones arc consequent ujion the precipitation of cholcstcrin, bile 
salts, lime salts and other sub.stanccs around some nidus, usually 
de.squamatcd epitlielimn or bacteria. Just how this precipitation is 
accom])lishcd is uncertain. The inflammatorj' lesion is always, Ave 
believe, bacterial in origin, and as lloscnow and others have siiown, 
the streptococcal and colon group are the chief offenders. The 
typhoid bacillus no longer assumes the important role of earlier 
flays as Cliauffard and others have shown. There are those who 
champion an inflammatorA- lesion of the gall-bladder due to some 
chemical change in the bile; and there arc those Avho speak very 
knowingly of biliary stasis and gall-stone formation. Another 
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group adhere strongly to the belief that a hypercholesterinemia of 
chronic or acute variety is responsible for stone-production. There 
is no good evidence, however, to show that an increased blood 
cholesterol, per se, is constantly associated with or responsible for 
cholelithiasis. Indeed, the testimony in the matter of this mona- 
tomic alcohol and its relationship in the animal economy, whether 
normal or pathologic, is very uncertain and conflicting. It is quite 
true that single stones, usually pure cholesterin, are found with no 
inflammatory lesion in the biliary tract; but then too, there is every 
reason to believe that inflammation and its bacterial origin may 
be completely erased in these structures as it can be in others. The 
factors of abdominal trauma, ptotic viscera and pregnancy make 
for interesting etiologic discussion. The increased incidence of 
gall-stones in women, of course, lends support to the correctness of 
these theories. All must know of the phrase “fair, fat and forty.” 
It is quite true that a thin wiry tjqie, especially in the male, seldom 
yields a gall-bladder diagnosis, and it is equally true that these 
lesions are emphasized with advancing age and increasing inactivity, 
but we can fairly assume that their origin goes back to an earlier 
day. There is then, we believe, no single etiologic theory that holds 
for all cases of gall-bladder disease. Each case, in all probability, 
has its ovm particular history. 

It is largely artifice that leads to a distinction between cholangitis 
and cholecystitis. Usually the whole biliary tract is involved in 
an infectious process and it is difficult to conceive how the ducts 
may be affected and the gall-bladder remain free, or vice versa. The 
very close relationship between the integral parts of the biliary 
system makes it doubtful whether clinically a differential diagnosis 
can be made between a duodenitis, choledochitis, cholecystitis and a 
hepatitis; and, furthermore, this close interrelationship would seem 
to demonstrate the futility of taking out a gall-bladder in some cases 
if the ducts too are involved in the infectious process. 

We shall not tarry in the matter of the pathology of gall-bladder 
disease nor with the stereotyped discussion of the composition of 
gall-stones. We might do the same for symptomatology, still there 
are some points deserving emphasis in this direction. These include 
the fact that the clinical picture varies in wide degree with the extent 
and severity of the lesion and the presence or absence of infection 
in combination with lithiasis. Initial nausea and vomiting, fever, 
pain and tenderness over Murphy’s point, tenderness at the tip 
of the right eleventh rib, muscular rigidity and a large and tender 
gall-bladder constitute the story for vesical inflammation. With 
subsiding gall-bladder attacks there may only be tenderness in the 
right costovertebral angle as pointed out by Sailer. Jaundice may 
be present and a leulcocytosis is a rather constant finding. Adding 
colic to this picture may make for a stone diagnosis, but such colicky 
pain may be attributable at times to cholecystitis alone. The pres- 
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ence of ston^ usually is productive of a picture of cluronic inflam- 
mation manifested by long-continued or recurring attacks of indi- 
gestion. The sjunptoms are usually paroxj'smal in tj'pe and may 
be most severe. 

Gall-stone colic is variable in character. The history of a sudden, 
severe, agonizing pain in the right hj^jochondrium or epigastrimn, 
and rarely in the left hj’pochondrium radiating to the chest or to 
either scapula, nausea, vomiting, prostration, weak rapid pulse, 
sweating, etc., generally labels such an attack as stone. 

Colicky pains usually have their ori^n in one of these ways: 

1. Adhesions of a gall-bladder no longer containing stones. 

2. Adliesions when large stones are present in the gall-bladder 
and the cystic duct is patent. 

3. Inflammatory processes in a gall-bladder distended by fluid 
or stones when the cystic duct is occluded by inflammation or by 
the presence of a stone in the neck of the gall-bladder. 

4. The transit of a stone through the bile passages. 

5. Inflammation of a dilated calculous common duct or its tribu- 
taries without impaction by stone. Jaundice in these conditions 
alwaj's is a variable feature dependent, in fact and degree, upon 
the relative completeness of bile obstruction. 

I'Miether or not gall-stones can be latent occupies much discus- 
sion in the literature. Probably a careful anamnesis would always 
develop in the postmortem quiescent stone patient the story of 
“stomach trouble,” “indigestion,” “dyspepsia,” etc. On the other 
hand there is evidence to show that innocent stones are not a myth, 
and that, too, in well-observed cases. Clark reported 86 incidental 
gall-stone cases in connection with pelvic operations including 19 
cases absolutely free of symptoms referable to the biliary tree. 

A thickened cicatrized gall-bladder manifestly is not palpable 
and must be interpreted in the light of Courvoisier’s law as being 
due to stone impaction. The other half of the law implies that a 
chronic palpable gall-bladder is consequent upon some extra duct 
obstruction, such as carcinoma of the head of the pancreas, etc. 
We need not dwell upon the Charcot tj-pe of intermittent fever in 
connection Avith tliese cases. Common duct, and cystic ductobstruc- 
tion by stones arc followed by many interesting conditions. 

It is an easy matter to draw pictures for didactic purposes, but 
unfortunately disease does not always run true to type. All that 
may he said about diagnosis fails in certain cases. Aolumes might 
be written on the various differential possibilities over against gall- 
bladder disease. I shall be content with merely mentioning some 
of them: gastroduodenal ulcer, appendicitis, renal calculus, intes- 
tinal obstruction, dilated duodenmn^ due to ligamentous adhe.sions 
at the duodenojejunal junction, crises of tabes, cardiac lesions, 
especially AA’ith decompensation and angina pectoris; pneumonia, 
aortic aneury.sm, Pott’s disease, visceroptosis, abdominal adhesions, 
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pancreatitis, peritonitis, lead colic, twisted ovarian pedicle, etc. 
The picture of gall-bladder disease is much altered by neighborhood 
adhesions of the thick variety or even by actual adhesions of the 
gall-bladder to the duodenum, pylorus, pancreas and colon. 

Can we expect any diagnostic assistance from the roentgen ray? 
In a variable percentage of cases gall-stone shadows are obtained. 
Some roentgenologists claim this percentage as high as 50 while a 
conservative estimate must be placed at 20 per cent. The demon- 
stration of diseased gall-bladders is likewise a procedure of uncer- 
tainty and great difficulty. Some roentgenologists claim 25 per 
cent, accuracy in this direction while others are not as sanguine. 
It is the calcium salts, of course, that cast the stone shadows. 

We have suggested that there is no good evidence to show that 
gall-stone formation results from a hj^ercholesterinemia, par se, and 
that the evidence in the literature is contradictory on this point. 
Our own experience leads us to believe that blood cholesterol esti- 
mations confuse rather than clear up a gall-bladder diagnosis. 
Hypercholesterinemic figures are obtained in lesions other than biliary 
ones and the results obtained for a given disease are inconstant in 
individual cases and variable in a group of identical cases. It is 
quite likely that hjqjercholesterinemia and an increase in bile choles- 
terol are factors in gall-stone formation, but we have not as yet 
solved the pathologic physiology. 

The examination of the duodenal contents offers a promising 
means of arriving nearer the truth in gall-bladder disease than many 
things thus far suggested. The technic is rather long and tedious, 
requiring extensive experience in the matter of interpretation. The 
best results are obtained by passing an approximately sterile duo- 
denal tube into the fasting stomach; 75 to 80 cm. of the tube are 
swallowed and the patient lies on the right side. Sometimes eleva- 
tion of the pelvis facilitates the passage of the capsule into the duo- 
denum. This procedure is preceded by an attempt at sterilization 
of the upper respiratory tract by Dobell’s solution or spraying and 
gargling with some antiseptic solution, e. g., a potassium perman- 
ganate solution, 1 gr. to the ounce. The stomach, too, is washed 
out by a liquor antisepticus alkalinus solution in the continual 
secretion cases and weak hydrochloric acid solutions are used in the 
subacid cases. A variable amount of time is required for the tube 
to pass over into the duodenum, but when it does so a bile-tinged 
return may or may not be obtained. The tap should be alkaline. 
This technic accords with that utilized by Lyon, who recently gave 
the investigation of the duodenal contents an added stimulus and 
emphasized the contentions made by Einhorn and others a number 
of years ago. 

In 1916, at the meeting of the American Gastro-enterological 
Society, Meltzer promulgated his theory of contrary innervation 
as applied to the biliary apparatus. In a footnote attached to this 
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report lie says: ‘I make, therefore, the suggestion to test in jaun- 
diced and biliary colic a local application of a 25 per cent, solution 
of magnesium sulphate by means of tlie duodenal tube. It may 
relax the sphincter of the common duct and permit the ejection of 
bile and perhaps even the removal of a calculus of moderate size, 
wedged in the duct in front of the papilla of Vater.” Lyon took 
advantage of this footnote and now douches the duodenum with 
a 25 per cent, magnesium sulphate solution, vhich is followed fre- 
quently by a richly colored return flow of bile through the duodenal 
tube. The examination of this bile chemically, bacteriologically 
and cytologically affords a possible means for better diagnosis in a 
limited number of cases. These include the extensive inflammatory 
lesions along the biliary tract as well as the common and cystic duct 
obstruction cases. In the former cases the presence of an excessive 
amount of degenerated epithelium, leukocytes and_an unusually rich 
bacteriologj' serves as a criterion for a positive infection diagnosis. If 
no bile whatever is obtained when the duodenal capsule is properly 
placed we may assume common duct obstruction, and if no dark 
colored bile is returned after Epsom salts douching a blocked cystic 
duct or a functionless gall-bladder may be inferred. 

This procedure of tapping and douching the duodemun affords 
a diagnostic aid and may be a means gf treating infectious processes 
along the biliarj’ tract. The use of other substances than magnesium 
sulphate, such as olive oil, calomel solutions, a 2 per cent, solution 
of hydrochloric acid and a cup of bouillon, serves to call forth an 
abundant bile drainage. This drainage method becomes a seemingly 
rational means of treating, c. g., acute catarrhal jaundice. Weak 
antiseptic solutions of argjTol or ichthyol, as suggested by Einhorn, 
may be utilized daily in a therapeutic way through the duodenal 
tube. 

We find that little stress can be laid upon the gross appearance 
of duodenal tube bile as indicating normalitj' or pathologj'. A 
turbid bile may be found in continuous gastric secretion cases when 
there is no gall-bladder lesion. A weak hydrochloric acid solution 
serves to render a bile solution cloudy. In our e.xperiencc bile of 
all colors, viscosity and transparency may be obtained in normal 
cases. We do not subscribe to the possibility of diagnosing difiereii- 
tially by tliis means a duodenitis, cholecystitis, cholcdochitis or a 
bc])atitis. The duodenum receives the gastric, biliary, pancreatic 
and duodenal secretions and to segregate them seems well-nigh 
imi^ossible. nic bacteriology of duodenal taps require careful study 
and involves a most difficult and imcertain field of study. I^Iany 
organisms are re])orted as being obtained normally and ])athologi- 
caliy. We have principally found members of the colon group. 
The pneumococcus is reported by some men. Just how this fact 
can be reconciled with the general bile solubility of this organism is 
difficult for a non-bacteriologist to explain. 
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Tile role of tlie gall-bladder as a focus of infection in extrabiliary 
pathology is deserving of much thought. In our experience we have 
noted very little influence derived from excision of a diseased gall- 
bladder in such cases as multiple arthritis. Generally these cases 
are well advanced when this is tried and naturally very little can be 
done. As a matter of fact the subject of focal infection is a many- 
sided and complex one, so that it is dangerous to draw conclusions 
even on an extensive experience in this field. 

It has been both unfortunate and fortunate at the same time 


that in recent years there has been a domination of our ideas by 
surgical conceptions. In the matter of gall-bladder disease, as well 
as in other conditions, the viewpoints of the family doctor, the 
gastro-enterologist and the sm’geon are different, and therefore their 
conclusions do not harmonize. The general practitioner sees the 
first attack of cholecystitis and sees rnanj^ such bladders yield to 
ordinary medical procedures never again to cause trouble. The 
gastro-enterologist sees the chronic dyspeptic and the surgeon in 
his turn sees well-advanced patholog3^ We know of nothing that 
will influence the fate of gall-stones other than surgery, but we do 
not believe that primary attacks of cholangitis or cholecystitis 
belong to this tiierapeutic field. We do assign to the surgeon gall- 
bladder disease of early clironicity because of the frequent tenacious 
persistence of infection in the gall-bladder wall and surrounding 
> — ■■'^iymphatic system. This affords the possibility of a focus of infection 
<jfdt;'.'Other parts of the body as well as fresh outbreaks in the biliary 
^ tract itself. Drainage by way of the duodenal tube and even by 
cHolecystostomy can offer no hope in the chronic case with gall- 
• K- bladder wall infection; indeed, duodenal tube installations in any 
bd e\^ehtj;can offer little advantage over the time-honored method of 
taldng Epsom salts by mouth. 

1^; /"V^bkher or not the operation is to be one of cholecystostomy or 
!<? cholecystectomy offers a fine opportunity for sound judgment on 
the part of the operator. Both procedures are followed by successes, 
- -by failures and by reformed or overlooked stones. Routine chole- 
; cj’^stectomies are to be condemned as all routine treatment should 
be. A badly inflamed bladder with impacted stones in the cystic 
duct; an old, thickened gall-bladder; a bladder distended with clear 
fluid; suspicious bladder malignancy; a strawberry gall-bladder 
with no stones and extensive pericholecystic adhesions should 


indicate a cholecystectomy. To take out the gall-bladder is not 
exactly comparable to an appendectomy. The former has a distinct 
function in accomplishing the concentration of hepatic bile and 
pancreatitic juice. Continual bathing of the duodenum may serve 
in a reflex way to be responsible for the frequency of anacidity or 
even an achylia gastrica in these postoperative cases, to say nothing 
of other sequelte. In common-duct strictures and pancreatitis it is 
often of distinct value to retain the bladder for future cholecyst- 
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duodenostomy or cholecystenterostomy purposes. Tiie controversy 
in the matter of cholecystostomy temis cholecystectomy is not for 
us to decide, but ve wish to put in a plea for the careful non-routine 
gall-bladder surgery. Such surgery is indicated in any case of early 
chronicity and stones. With the finding of one or more gall-stones 
in a relatively normal gall-bladder, further seareh should always 
be made for other abdominal pathology. A duodenal ulcer, for 
example, may be the real cause of trouble in such a patient. Some- 
times in primary gall-bladder attacks operative interference may 
be required for gangrene, empyema and rarely perforation. Gall- 
bladder disease is seldom imraediatelj" dangerous, alwaj^s remotely 
so. The appendix nearly alwaj's threatens life. An operation on 
the acute appendix nearly always relieves. In the case of the gall- 
bladder this is not always the case. 

The surgeon alwaj's claims to prefer gall-bladder surgerj>- only 
after a thorough medical treatment has failed. Such medical treat- 
ment at times is very successful while at other times it seems to be 
of little avail. The early institution of proper diet to control the 
gastric sjnnptoms and to offset the intestinal stasis is often of pro- 
phylactic help in the purely inflammatory gall-bladder cases, hlost 
of these patients are badly constipated and experience their worst 
attacks if intestinal peristalsis is cut down. We question the value 
of hexamethylenamin and salicylic acid as antiseptics in these cases. 
The cholagogues may have their therapeutic place here, but we 
believe what most of these agents accomplish is the release of gall- 
bladder bile into the duodenum, and that they do not especially 
influence bile formation. An active outdoor life seems to help many 
gall-bladder patients; on the other hand, there are times when 
exercise seems to aggravate acute attacks. In the light of Meltzer’s 
theory infrequent and insufficient feeding may be conducive to 
biliary stasis and stone formation, so that frequent feeding perhaps 
promotes biliary drainage and helps infected cases. For the acute 
attack we know of nothing better than hot-packs, rest in bed and 
the judicious use of salines. In stone colic usually we, of course, need 
morphin and atropin. Experimentally, it is said that inotropin 
and iridin influence gall-stones. The same is said to be true of 
“Harrowgate old sulphur w'ater,” and barium chloride is supposed 
to stimulate the gall-bladder. 

Tliat gall-stones predispose to cancer is a point for much argu- 
ment. It is true tliat a high percentage (70 to 90) of operated 
primary' carcinoma cases of the gall-bladder is accompanied by 
stone. * This is not true for primary duct carcinoma. ‘Whether the 
stones do not frequently follow rather than precede the carcinoma- 
tous change in the gall-bladder is also a matter for dispute. Primary 
bladder malignancj' is sometimes accompanied by stone formation, 
and tlicre are cases which develop bladder cancer some years after 
stones have been removed or it may develop at the old cholecystos- 
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tomy site. Secondary carcinoma of the gall-bladder seldom is 
accompanied by stones because of the comparatively short duration 
of the disease and also because the invasion is by way of the serous 
coat of the bladder. It would seem rather that cancer of the gall- 
bladder is more prone to follow ulcerative processes and theh con- 
sequent cicatrices than upon the mere presence of stones, just as 
we believe to be the case in gastroduodenal carcinoma. 

In conclusion, we wish to emphasize the great difficulties of gall- 
bladder disease diagnosis in many cases. We have indicated some 
of the reasons why there is such difficultjL Frequently one must 
depend upon clinical intuition, and often William Mayo’s dictum 
is realized upon “that where there is trouble in the right upper 
quadrant only a laparotomy will reveal the exact cause of the 
trouble.” This should be true in fewer instances if we combine 
the evidence obtained by good, careful history-taking, physical 
examination, laboratory and roentgen-ray study. The case of 
long-standing indigestion, gas, eructation, etc., with perhaps inter- 
polated acute abdominal attacks, is more or less t}q)ical, although the 
pictme of gall-bladder disease is a variable one. The possibility of 
latent stones and some theories for gall-stone formation are men- 
tioned. . The relationship of cancer and gall-stones is indicated and 
some points are made in the controversy between those who practice 
cholecystotomy or cholecystectomy as an operation of choice. The 
study of duodenal contents is mentioned as a diagnostic aid and the 
practice of duodenal lavage in catarrhal jaundice and primary acute 
gall-bladder attacks is mentioned as a possible therapeutic measure. 
After any degree of gall-bladder chronicity is attained such lavage 
or medical measures are of little avail, and, indeed, frequently the 
problem is not met by surgery. 


PHYSICAL EXERCISE IN HEART DISEASE. 

By Theodore B. Barringer, Jr., M.D., 

NEW YOnK. 

(From the Cardiac Clinic of the New York Hospital.) 


One of tlie important things which physicians have learned from 
their war experience is that physical exercise plays a dominant role 
in the hygiene of normal men and that certain circulatory disorders, 
variously termed eforl syndrome, neuroeircidatory asthenia, etc., 
may be benefited by the same measure. With no more than this 
experience it would seem reasonable to believe that a therapeutic 
measure as valuable as exercise has proved itself to be might be useful 
in circulatory disorders of a more serious nature. 
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Tile great drawback even to experimenting with exercise in disease 
of the heart has been the difficulty of determining just when a 
patient’s heart was overtaxed by physical work and a lively fear of 
the results of such an overtaxing. Physicians have been extremely 
cautious about ad\'ising these patients to exercise. Generally the 
advice has been to be careful not to overdo and a very potent 
therapeutic measure in circulatory disease has been gradually 
discarded. 

The term exercise tolerance has been’ frequently used of late and 
the implication has been that the above-mentioned difficulty has 
been solved. Actually the same dilemma confronts us. This term 
simply puts before us the conception that we can best judge of the 
heart’s resen'e power bj-- the way a person tolerates exercise rather 
than by various other procedures. This conception is undoubtedly 
valid, for tlie best way to judge of an organ’s capability is to set it 
doing its own particular work and base our judgment upon the 
result of such ex'periments. A person’s ability to tolerate physical 
work depends essentially upon his heart’s reserve power provided 
his lungs and body muscles are functioning in a normal way. In- 
ability to tolerate a given amount of work means that the heart’s 
reserve power has been overtaxed,* and the problem of deciding 
when this occurs is no different from what it has always been. 

The fact that theterm earcrmc/oferaijcc expresses tliecorrectmethod 
of ascertaining the amount of cardiac reserve power, would seem 
enough justification for its adoption. It has, however, a certain 
drawback. We have no form or amount of physical work which 
will serve as a standard capable of being translated into other fonns 
of physical activity. A patient’s heart may easily tolerate the 
exercise of walking on a level and be decidedly overtaxed by climbing 
a short flight of stairs. To speak of a person’s exercise tolerance, 
therefore, witliout qualifying tJie word exercise means but little. 

A brief summary of what we know about the circulatory physi- 
ology of physical work and of some experiments on patients with 
diflerent amounts of cardiac reserve power will give us an insight 
into the principles to be followed in prescribing exercise in heart 
disease. 

Circulatory Physiology of Physical Work. The salient phenomena 
accompanjnng muscular work arc a rise in arterial pressure, a larger 
outjiut from tlie heart and an increased flow of blood through the 
heart and working muscles. 

The rise of blood-pressure is due to tlie increased output of the 
heart into a stream bed which has been narrowed by constriction 
of the splanchnic vessels. The rise implies, tliereforc, that the 
heart is able to increase its output and that the vasomotor center 
is acting upon the splanchnic vessels. Chiefly by means of the 

> BainbriiJci’, F. A.: The l’hy.‘'ioloK>- of Muscular Exercise, 1019. p. 13S. 
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increased blood-pressure are tlie heart muscle and working muscles 
provided with more blood— that is, with oxygen sufficient to satisfy 
the increased metabolism incident to work,^ A subsidiary factor 
in producing the increased blood supply is relaxation of the arterioles 
and capillaries in the worldng muscles and of the coronary vessels 
in the heart. Tlie rise of systolic blood-pressure during work is the 
most significant fact in the circulatory physiology of muscular 
exercise. It means that the heart is acting more energetically, that 
it is increasing its output and that the heart muscle is being supplied 
with more blood. 

The course of the. blood-pressure during work has been determined 
by a number of observers, and the course after work has been even 
more carefully investigated because of the easier technic. The 
relation between the pressure during work and that after work has 
received little attention. 

In 1916 I published a record of experiments upon three normal 
people and upon two patients suffering from cardiac disease in 
whom the systolic bloo4-pressure curve was plotted during and 
after the performance of work.® In the three normal persons it was 
shown that the pressure rose during work and the degree of rise was 
proportional to the intensity of tliis work; also, that the height of 
blood-pressure during the first sixty seconds after work approximated 
the height reached during work. The records then published of the 
experiments on two patients with cardiac disease were incomplete 
because of the infrequent readings made during work. These latter 
experiments have been repeated. 

Three patients were selected having different degrees of cardiac 
reserve power. The first patient was confined to bed and suffered 
from aortic regurgitation and a marked cardiac failure. His legs 
were much swollen; there was some fluid in the abdomen and he 
was dyspneic. 

The second patient had a chronic myocarditis and auricular 
fibrillation. He was able to be up and about, but his ankles showed 
almost constantly some edema and his heart’s reserve power was 
very slight. 

The third patient had a double mitral lesion and a moderate 
reserve power. She could walk about and do light household work. 

Twenty-five experiments were carried out on these three patients. 
Work was furnished for the bed patient by alternately flexing the 
thighs on the abdomen and for the walldng patients by the same 
maneuver, the patients standing during the work. Each working 
period lasted from thirty seconds to two minutes. Naturally the 
rate at which they worked varied considerably. The longest period 
of work always resulted in overtaxing the patients’ hearts, earlier 
or later in the working period, as was shown by tlieir marked dyspnea 

2 Bainbridge, F. A.: The Physiology of Muscular Exercise, 1919, p. 80. 

^ Barringer, T. B., Jr.: Arch. Int. Med., 1910, x^di, 303—381. 
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and fati^e. The blood-pressure was read eveiy ten seconds bv 
auscultation during and after work. The following charts depict a 
tj-pical series of experiments in each patient and also the same 
experiments in a control with normal heart. 

These experiments show* ^e following facts: During work the 
pressure rose and reached its highest figure during the greatest 


CnAHT I. Curve of sj'stolio blood-pressure during and after work in a normal 
person. Space between the two heavy perpendicular lines represents working 
period. W ork furnished by flexing the thighs altematelj' on the abdomen at a rapid 
rate. 



amount of wmrk. After work the rise noted was, in the majority of 
instances, greater than tliat observed during w'ork, and from its 
height we gained an idea of the height which had been reached 
during work. A “delayed rise” and prolonged fall were noted 
whenever the work overtaxed the heart. The rise in pressure botli 
during and after w'ork was mudi more marked than was noted in 
the normal control. Very small amounts of wmrk produced verj’’ 
marked rises in blood-pressure in these patients tvith damaged 



CuAUT II. — Cuire of ss'stolie blood-prcssurc during and after work in patient 
C. R., confined to bed, suffering from aortic regurgitation and extreme cardiac 
failure. Legs swollen: free fluid in abdominal caWty. Space between the two 
hca\-y perpendicular lines represents working periods of sixty and one hundred 
and twenty seconds respectively. At i- patient was dyspncic. At i’ patient was 
vco' dj-spneic (rcspirations-43 per minute) and fatigued, and it was apparent that 
he could work but a few seconds longer. 


hearts. It would require verj’ much larger, amounts of work to 
produce as great rises in normal persons. \Ye have seen that the 
increased cardiac output is the chief factor in producing the rise 
in blood-prcssurc in nonnal hearts. It seems verj’ improbable that 
a damaged heart could increase its output enough to cause such high 
blood-pressures, as we have noted in our experiments, particularly 
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since the work was very small in amount. It is caused much more 
probably by an exaggerated activity of the vasomotor center.^ 
This high pressure makes it increasingly difficult for the ventricle 
to empty itself, thus tending to produce an insufficiency. 



Chart HI. — Curve of systolic blood-pressure during and after work in patient 
J., suffering from cbronic myocarditis, cardiac hypertrophy, auricular fibrillation 
and moderate cardiac failure. Patient was up and about but showed almost con- 
stantly some.pretibial edema and could not climb a short flight of stairs without 
distress. Space between the two heavy perpendicular lines represents working 
periods^ of sixty and one hundred and twenty seconds respectively. At a:' patient 
dyspneic; at x~ decidedly dyspneic and exhausted. In reading the blood-pressure 
the height at which the first strong beats came through was recorded. It is interest- 
ing to note that the heart in this patient with auricular fibrillation reacted to exercise 
in the same manner as did the other patients with rhythmical heart action. 


Up to a certain limit exercise must act upon a damaged heart 
exactly as it does upon a normal heart; that is, increase the cardiac 
output, increase the blood supply of the heart muscle and raise the 
blood-pressure. As soon as this limit is exceeded the patient 
becomes markedly dyspneic, the excessive rise in blood-pressure 



Chart IV. — Curve of systolic blood-pressure during and after work in patient D., 
suffering from mitral stenosis and regurgitation and small cardiac reserve power. 
She was able to do light housework and exercise as shown in Table I. Space between 
two heavy perpendicular lines represents working periods of sixty and one hundred 
and twenty seconds respectively. At x patient dyspneic. At x- respirations were 
48 per minute and it was apparent that patient could work but a few seconds longer. 


we have described ensues and a temporary insufficiency is produced. 
The heart’s reserve power has been exceeded. Naturally, when a 
heart has no reserve power, as in Case II, no exercise, however 

* Personal communication^from Dr. F. A. Bainbridge. 
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small the amount, will produce a normal physiologic reaction. 
We direct particular attention to the abnormal curves of blood- 
pressure following excessive amounts of work in these experiments 
(delayed rise and prolonged fall). When the exercise given to a 
damaged heart is properly estimated the rise in blood-pressure, 
whatever its height, is not accompanied by excessi^'e dyspnea, nor 
is it followed by this tj’pe of curve. 

The necessity, then, of deciding very definitely the question of 
overtaxing a damaged heart when prescribing exercise as a thera- 
peutic measure must be apparent from these considerations. 

The Symptoms of Overtaxing of the Heart’s Reserve Power. 
Oertel, the pioneer in the treatment of cardiac insufficiency by 
physical exercise, depended chiefly upon a patient’s sensations to 
determine whether a given exercise had overtaxed the heart. His 
rule was that if a patient after walking a short distance experienced 
palpitation and dyspnea he should stand still and breathe deeply 
until the di.sturbance disappeared.* Dyspnea, palpitation, pre- 
cordial distress or pain, faintness and fatigue, are the subjective 
sensations arising from the overtaxing of a damaged heart. Like 
all subjective sensations, they must be carefully appraised, and 
since it is their intensity which is of significance the lack of any 
standard makes their proper valuation a difficult matter except 
when they are present in marked degree. On the other hand, there 
are symptoms which can be observed when the heart is overtaxed 
—dyspnea, the expression of the face indicating distress or fatigue, 
the color of the face and lips and the pulse-rate. In marked over- 
taxing the intensity of both the subjective and objective sjTnptoms 
does not leave us in doubt, "^flien the overtaxing is inconsiderable, 
however, and all or a few of the symptoms enumerated above are 
present in but slight degree we are perplexed. The return of the 
pulse-rate to the preexercise count inside of a few minutes has of 
late been much used to decide the question of overtaxing. In 
marked instances it is of help, but in the borderline cases I have 
found it of no value. 

There is another means of deciding this question which, in my 
exTicrience, has been of great value— that is, the plotting of the 
curve of the systolic pressure after work. A “delayed rise’’ and 
prolonged fall," referred to above, indicate, we believe, that the 
preceding work has overtaxed the heart’s reserve force. This 
definite objective sjinptom often enables one to decide the question 
of overtaxing when other symptoms have left us in doubt, and is, 
perhaps, more reliable than any other symptom of this condition. 

• It is surprising how few instances wc see of cardiac failure directly 
following physical overstrain. It certainly is an unusual event to 
sec this caused by a single overexertion, 

‘ Oortol, .M. .1.: UcIxt Terrain kurorte. Leipr.iK, ISSC, p. l2. 

• Dnrrinrer, T. B., Jr.: Am. Jock. Men. Sc., 1918, civ, SC4. 
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In the great majority of instances cardiac failure or decompen- 
sation is caused by a reinfection of the heart and not by physical 
overstrain. 

Forms of Exercise and Test Exercises for Heart Patients. As a 
therapeutic measure exercise may be divided into two forms, ener- 
getic and mild, and a definite guide to prescribing these forms for 
patients with damaged hearts can be formulated from the facts set 
down in the two preceding sections. The amount of increase in the 
systolic blood-pressure after exercise determines the category to 
which any exercise belongs. 

The energetic type is the more important for heart patients. 
The question of overtaxing the heart must be carefully decided in 
this form of exercise by the methods previously described. One or 
two overtaxings have never in my experience done any harm. This 
energetic tjq)e produces an increase of between 20 and 40 mm, of 
mercury after work, should not produce excessive dj’^spnea and should 
show a normal carve of systolic 'pressure subsequent to work. From 
this we loiow that a somewhat smaller rise has existed during work, 
that the heart in acting more energetically, is increasing its output 
and that the heart muscle is being better supplied with blood. The 
ivorking periods should be of short duration and alternated \vith 
periods of rest. Also the exercise should be of such a Idnd that it 
can be prescribed in definite amounts and increased or decreased in 
definite proportions. 

Exercise with dumb-bells, stair-climbing, slapping rope, running 
in place, hopping and all calisthenic exercises in which the body 
trunk is moved widely are the ordinary forms of energetic exercise 
useful for heart patients. 

I have found the most convenient form of energetic exercise to 
be different movements with dumb-bells varying between one and 
fifteen pounds in w'eight. Swinging a bell from betw^een the feet 
in an arc up above the head and repeating without a pause; flexing 
the forearms alternately, with a bell in each hand, the patient sitting 
or standing; and pushing two bells alternately above the head are 
the three most useful movements. Each close^ includes between five 
and twenty units of exercise. After each close the patient rests until 
blood-pressure and pulse return to normal. The closes are repeated 
from five to ten times at each exercise period, which is generally 
once in twenty-four hours. 

The mild form of exercise is one which stimulates the heart’s 
activity but moderately over longer periods of time, as showm by 
the small increase in blood-pressure subsequent to the exercise. This 
form should be used for patients with small cardiac reserve pow'er 
and also to supplement the first more energetic type, 

’’ The word “close” is used to indicate the period during which the patient is 
continuously exercising. Its duration is not measured in time but by the number 
of units of exercise it includes. t 
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Walking is perhaps tlie best example of the second, milder tj-pe 
of exercise. This should be at first on a level. The patient should 
not talk and should not walk against a strong wind. A certain 
distance should be covered at a fairly rapid gait which can be 
determined only by e-xperiraent and then the patient should rest for 
two or three minutes; then repeat the walk and rest. 

Other forms of mild exercise suitable for heart patients are 
eroquet-plajdng, setting up exercises in which the arms and legs and 
not the trunk are moved and dancing (limited to one step). As 
the patient’s reserve power increases one of the more energetic 
types of exercise should be added to the daily regimen, \^^latever 
the exercise it should be determined on two successive days by the 
methods outlined above if it overtaxes the patient’s cardiac reserve 
power. 

A comparison of walking, stair-climbing and swinging dumb- 
bells by the same patient will give a quite correct idea of the relative 
intensities of these different forms of ph\-sical actiidtj'. 


TABLE I.— D. B., AGED TWENTT-TIVO YEARS; NIITR-IL REGURGITATION' 

AN-D stenosis; small cardiac reserve power, is walking 

ABOUT AN'D DOING VERY LIGHT HOUSE WORK. 


WalkiDK on level. 


Swin;;inK 1-pound bell. 


3920. lO/eri nV in 15 seconds, 
Mny 10 Pulfic before ... 72 

Pulse after .... 120 
Bloo<I*prcssurc before . 90 1 
BIoo<l-prcs3urc after .120! 
(IdgbcstJ 

, Dclnycd rise and prolonged 

fall present, 

nespiration before . 2S 
Respiration after . . 42 

22 feet rise in 30 seconds. 
Pulse before ... 72 

Pulse after .... 132 
Blood-prcssurc before - 92 
B!ood-pr«'.‘?ure after . 142 
Delayer rise and prolonge<l 
fall marked 

Rc5piration before . 2S 
Respiration after . . 5G 


400/ect in 2 minutes. 10 times in 20 seconds. 

Pulse before ... 78 Pulse before ... 8-1 
Pulse after .... 120 Pulse after .... 112 
Blood-pressure before . 90 Blood-pressure before . 100 
Blood-pressure after . 121 Blood-pressure after . 12G 

Normal curve of blood-prcs- Delayed rise and prolonged 
Burc. fall present. 

Respiration before . 24 Respiration before . . 24 

Respiration after . . 30 Respiration after • . .30 


i 960 feet in 4 tninuff*. I 

! Pulse before ... 78 
Pulse after .... 332 
Blood-pressure before . 95 
Bloocl-pressure after . 12S 
Delayed rise and prolonged 
fall present 

Respiration before . 24 
Respiration after . , 42 


to feet in 20 seconds. IZGOfeet in C minutes. 


Pulse before . . .00 

Pulse after . . • . 88 i 

Blood-prcssurc before . 90 J 
Blood-pressure after . lOS ] 
Normal curve of blood- i 
pressure 

Respiration before . 24 1 

Respiration after . . 32 

; 22 feet in 30 seconds. 

\ Pulse before ... CO 
} Pube after .... 120 
f Blood-prcssurc before . SS 
. Blood-prtssure after .120 
1 Dclayt^ rise and prolonged 
j fall present 

; Respiration before . 24 1 

( RcjjwratioD after . . 42 


Pulse before ... CO 
Pulse after .... lOS 
Blood-pressure before . 80 
Blood-prcssurc after . 100 
Normal blood-prcssurc 
curve 

Respiration before . 2S 
Respiration after . . 30 


15 limes in 30 seconds. 

8 Pulse before . . .84 

2 Pulse after .... 132 
5 Blood-prcssurc before . 300 
S Blood-prcssurc after . 132 
d Delayed rise and prolongwl 
fall present 

4 R«»piration before . . 28 

2 Respiration after . , 42 

Swinffino 5~pound bell 10 
times in 20 seconds. 

0 Pulse before . . .00 

5 Pulse after .... 100 
0 Blood-prcssurc before . 84 

0 Blood-prcssurc after . lOS 
I Normal curve of blood-pres- 
I sure 

S Respiration before . . 2t 

01 Respiration after . • 32 

! 15 times in 30 seconds. 

( Pulse before . . .0-1 

I Pulse after . . . .120 

-Blood-pressure before . SS 
; Bioo<l-prcssurc after .110 
l Delayed rise and prolonged 
> fall present 

I Respiration be.^orc . . 28 

Respiration after . . 48 
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Table I shows that on May 16 this patient could not swing a 
one-pound bell ten times nor climb a short flight of stairs without 
overtaxing her heart. She could, however, walk 400 feet on the 
level with normal reactions. On June 7 she showed decided 
improvement, for she was able to do some stair-climbing, swing a 
5-pound bell ten times and walk much farther without overtaxing 
her heart. At this date she was put on both energetic and mild 
forms of exercise. 

It is a diflScult matter to translate any given amount of a particu- 
lar form of exercise into other forms of physical activity. It can 
be stated, however, from a number of experiments on different 
patients similar to the ones just quoted, that a patient who can swing 
a 5-pound bell ten times in twenty seconds can climb slowly a flight 
of stairs with a 10-foot rise, can walk easily on the level and can 
perform light, physical work without overtaxing the heart. A 
patient who can swing a 10-pound bell ten times without overtaxing 
his heart can walk as long as one-half hour up a slight grade and can 
play nine holes of golf over not too hilly a course. 

Stair-climbing and swinging dumb-b^lls afford, perhaps, the best 
test exercises for heart patients. The test of hopping on one foot 
100 times, which was much used in the army, is thoroughly unsuit- 
able because the actual amount of work performed and the time of 
performance vary greatly with each individual. The work done 
depends upon the height which the body rises with each hop. This 
varies with each person and varies even in the same individual, for 
the later hops are lower than the earlier ones; again, the time taken 
to perform this test varies greatly. Obviously, then, with these two 
variables the amount and the rate of work the circulatory reactions 
will differ greatly and afford no basis for comparison. 

It must be emphasized that exercises should not be given to 
patients who are suffering from even a mild reinfection of a diseased 
heart, nor should they be given until such an infection is well over, 
as shown by a normal temperature for from five to seven days. 
The administration of digitalis to a patient is not a contra-indication 
to exercise, for we have exercised such patients many times with 
benefit. Digitalis favorably influences the action of the heart 
during exercise, as we shall show in a later paper. 

There is another adjunct to exercise of much importance, and 
that is weight-reduction in patients who are overweight. Heart 
patients are inclined to grow stout because of the enforced limitation 
of their physical activities and because of lack of specific dietetic 
instructions. I have been impressed with the fact that exercise 
in conjunction with weight-reduction produces a more rapid and 
more marked increase of the heart’s reserve power in these patients 
than does exercise alone. The reasons for this are not clear. 
Changes in the total metabolism, the slight increase in the size of 
the stream bed due to the formation of new capillaries in the fatty 
tissue, better pulmonary ventilation — probably all these play a part. 
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The history will be summarized of one patient who represents 
a class in which particularly excellent results were obtained by this 
procedure. 

jV'Its. M., aged seventy years. For ten years she had suffered 
from angina pectoris. This had steadily grown worse until, in 1919, 
she was unable to walk at all without causing an attack of pain and 
dyspnea. On January S, 1920, 1 first saw this patient in an attack 
of pulmonary edema. She was a very obese woman, 5 feet, 2 inches 
tall, weighing 200 pounds, and seemed to be on the point of death. 
Her pulse was 120 per minute, regular rhythm, and her blood-press- 
ure 140-80. The heart sounds could not be heard because of the 
moist rales heard all over the lungs. Her electrocardiogram taken 
later showed slight myocarditis and a left ventricular predominance. 
She recovered from the attack and was put on tincture digitalis, 
diuretin and a strict diet of four glasses of milk, two glasses of water 
and six soda biscuits daily, with rest in bed. The following table 
summarizes her course of treatment: 


TABLE II.— COURSE OF TRE.ATilENT IN PATIENT AIRS, M. 


Date. 

Wciglit. 

Diet. 

Exercise. 

Remarks. 

1920. 
Jan. 8 

200 

800 calorics; 

Rest in bed until Jan. 29 

Tincture digital- 

Feb. 12 

180 

C soda biscuits 

4 elnsses milk 

1 gjass water 

1100 calorics: 

Up and about room 

is and diuretin. 

Stop digitalis 

i 

1 

i 

Feb. 21 

1783 

1 egg 

1 portion vegetable 

1 slice bread and butter 
6 soda biscuits 

4 glasses milk 
} grape-fruit 

Stop fluid restriction 
The same ns on Feb. 1 2 

"Walk one block — 5 close 

and diuretin. 

s; 

Mnr. 11 

1753 

1500 calories: 

Walk t^\’o blocks— 8 closes; 

Mar. 17 

173 

1 lamb chop 

2 slices bread and butter 

0 soda biscuits 

1 portion vegetable 

4 glasses milk 

1 lettuce s.'ilad 
} grape-fruit 

The same ns on Mar. 1 1 

light calcsthcnics (flex 
thighs on abdomen 
alternately ten times 
while standing — 3 
closes) 

I The same as on Mar. 1 1 

1 

Mnr. 24 

171} 

The same ns on Mar. 1 1 

Increase walking and 



1 ICO 

2000 calorics 

calesthcnics 

Walk four blocks — 10 

No precordial 

i 

Mny 20 

1C5 

No dietetic restriction 

closes; calcsthcnics 

(flex thighs 12 times— 

6 closes) 

Walk tdxtccn blocks— 3 

pain during ex- 
ercise. 

No precordial 

except meat but once 

closes; climb 1 (light 

pain during 



daily; weight not to Ijc 
increased 

of stairs 15 feet 

exorcise. 
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The calisthenics noted above belong to the mild type of exercise, 
for each close produced no greater rise in blood-pressure than from 
10 to 20 mm. of mercury. 

Summary. At the end of six months this patient had lost 35 
pounds in weight and was able to walk three-fourths of a mile with- 
out stopping and climb one flight of stairs without producing any 
anginoid symptoms. This compares very favorably with her con- 
dition during 1919, when she was unable to walk at all because of 
attacks of angina caused thereby. 

I have found fluid restriction of minor importance compared with 
weight-reduction except in patients who have considerable edema. 
It has been a difficult matter to convince patients that weight- 
reduction means less work for the heart to do, and many physicians 
feel that the reduction of weight in heart patients is a dangerous 
procedure unless done very gradually and very moderately. In the 
past five years in approximately thirty patients I have never seen 
‘Sveakening” of the heart result from even a radical weight-reduction 
if at the same time the patient was exercised properly. 

In the light of our knowledge of the circulatory physiology of 
exercise it seems quite certain that physical exercise must not only 
increase the resistance to general infections of patients with heart 
disease, exactly as it does in normal people, but that in all prob- 
ability it makes the heart itself more resistant to the serious menace 
of reinfections. 

There can be no excuse in the majority of instances for advising 
heart patients against exercise nor any reason for not being specific 
and definite when prescribing this valuable therapeutic measure. 


OCCULTISM WITH PARTICULAR REFERENCE TO SOME 
PHASES OF SPIRITISM.! 

By Charles K. Mills, M.D., LL.D. 

EMERITUS PROFESSOR OF NEUROLOGY IN THE UNIVERSITY OF PENNSYLVANIA AND 
CONSULTING NEUROLOGIST TO THE PHILADELPHIA GENERAL HOSPITAL. 

The term, “occultism” is derived from the Latin, meaning 
hidden or concealed. As sometimes used the word has a special 
significance, referring to Oriental sects or cults which concern 
themselves with religious mysteries like the Vedanta or theosophy. 
Theosophy is a particular phase of occultism, its disciples believing, 
as the name implies, that they have a direct knowledge of God 
through spiritual intercommunication. In comparatively recent 
years the theosophy of the East has found disciples in the Western 


1 Presented to the Philadelphia County Medical Society, January 12, 1921. 
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World and now is represented bj' a considerable following in various 
localities of England, the European continent and America. 

Forms of theosophy have flourished ■ under other names as 
Neoplatonism and Swedenborgianism. 

. The most exploited apostle of theosophy, at least in the early 
days of my interest in matters of this description, was Madame 
Helena Petrovna Blavatsky, a Russian who travelled in India and 
elsewhere in the East and later became one of the founders of a 
theosophical society about 1875. She stayed for a time in London, 
where she attracted much interest in society and in pseudoscientific 
bodies. Her tricks and false assumptions were exposed by Richard 
Hodgson. It is interesting to note that in spite of this exposure 
the theosophists, or many of them, still give their adherence to her 
teachings and still uphold her as an inspired e,xponent of spiritistic 
doctrine. Evidently, from what I have read of Blavatsky, she was 
a trickster and so-called medium, which often means the same thing. 

Even in recent days it has been held, as it was of Blavatsky, 
that it does not impair the value of a medium’s power to com- 
municate with spirits not of this world to prove that she is a faldr. 

The term “ mysticism,” as commonly used, is more or less synony- 
mous vith occultism. It has been briefly defined as the “hclie^ 
in a third Icind of knowledge,” that is, knowledge which is neither 
perceptual nor inferential. But I must leave a discussion of these 
points to our friends the psychologists. 

Tlie question of paramount interest since the recent revival of 
spiritualism is whether or not communication can be hel^ between 
the spirits of another world and the inhabitants of this. The 
anecdotal literature of such communications has been enormously 
increased since the beginning of the World War. Millions have 
“gone west” or to “the other side,” and it is claimed that not a 
few of this immense host have communicated with their bereaved 
relatives. 

Why has the world recently become fascinated by the study of 
occult phenomena? The horrible sacrifice of life since 1914 has 
doubtless acted as an exciting cause, but back of this is a more 
profound reason. The phenomenon is due to a resurgence of that 
which is primitive. Edward Clodd, in the Fortnightly Review, says: 
“Man felt before he reasoned. As a creature of emotion he has an 
immeasurable past; as a creature of reason he is only of yesterday.” 

War, and especially a great and terrible war, arouses the instinctive 
and emotional in the human race. It removes man for the time 
being from the control of sound reasoning. On the principle of 
the first organized the most organized — the first to come the last to 
go— untutored men, and in particular instances intellectual men, 
through the domination of feeling and emotion, revert more or less 
to the same domain of mysticism that held in thrall their .savage or 
half-ci\'ilized ancestors. Instinct and emotion for a time largeK 
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hold the field. Even crime so prevalent today is best psychologically 
explained as a return under peculiar stress to instinctive tendencies. 

It is not altogether true that the only great wave of spiritualism 
has been since the World War. In 1855, for instance. Professor 
Robert Hare spoke to an audience of three thousand people in the 
New York Tabernacle on the subject of spirit manifestations, a 
larger audience when the population of that time and this are 
compared than those to whom Sir Oliver Lodge delivered his 
lectures. 

. Some of my critics may say that it is all well enough to talk of the 
ignorant and mediocre human beings who, at least from the standard 
of knowledge of such subjects as philosophy and metaphysics, are 
90 to 95 per cent, of the people of the world, that they are creatures 
of instinct and emotion, that their beliefs are founded on their 
superstitions and general mystic tendencies; but how is it to be 
explained that not a few of the great men of the earth— in the sense 
of their literary, scientific or technical accomplishment— should give 
their adherence to spiritualism? 

What is to be said of Robert Hare, chemist and physicist; of 
Sir William Crookes, another gi’eat chemist; of Sir Oliver Lodge, 
physicist, astronomer and educator; of William James, the eminent 
psychologist; of Alfred Russell Wallace, Sir Arthur Conan Doyle, 
Sir W. F. Barrett, Camille Flammarion and Maurice Maeterlinck? 

Of course I might in contrast to these men produce a goodly host 
of scientists and scholars who have not given their adherence to 
spiritualism. The list would include great names like Darwin, 
Huxley, Spencer, Tyndall, Leidy and many others who will be easily 
suggested. 

It has been said vdth regard to some of the scientists that their 
conversion to spiritualism was in their advancing years, when their 
mental powers were probably failing. This, however, cannot be 
said of most of them. It is true that Robert Hare became an open 
advocate of spiritualism only a few years before his death, which 
occurred at the age of seventy-eight. 

Sir William Crookes, however, who was born in 1832, expressed 
his belief in spiritualism as early as 1871, when he was scarcely 
forty years old. 

Sir Oliver Lodge went into the “spiritualistic camp” before he 
was sixty. Others of the group to whom I have referred entered 
the same camp at varying ages. 

I might advance a partial explanation. These men apparently 
at some time in their career have come to lead what might be 
termed a double mental life — not a double life _ of the Jekyll 
and Hyde sort of changing periods of virtue and vice, of criminal 
propensity and conventional acquiescence— but a life in which 
reason and investigation pursue their way side by side with 
instinctive and emotional tendencies. Some of these men probably 
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are the ^^ctims of inherited temperament; their hereditary strain 
impels them strongly toward the instinctive and emotional. 

In my own experience •! have had a few interesting exempli6ca- 
tions of such tendencies. I remember, for instance, a well-known 
Philadelphia surgeon, one time a teacher in the medical department 
of the University of Pennsylvania, the author of a text-book on a 
branch of surgery which long held its place as an authoritative 
treatise, an admirable practical surgeon in his chosen line of work. 
This man, nevertheless, side by side with his scientific and practical 
work, had curious tendencies toward philosophical and metaphysical 
inquiries in which he showed considerably less stability and power. 
Under a pseudonjnn he was the author of various philosophical or 
pseudophilosophical books, one of which referred especially to Plato 
and Platonism. 

This gentleman was a personal friend of mine and loved to 
drop in at times and talk of Rosicrucianism, of Heraclitas, Plato, 
Aristotle or Bruno or some other of the brood of ancient and medieval 
philosophers. With all his acquirements he was a most childlike 
being. He would go, as one of our mutual friends told me, to some 
spiritualistic seance or meeting and allow himself to be fooled by the 
most crude and obtrusive frauds. Once he came to my house in a 
state of excitement and told me that he believed he had discovered 
the explanation of telepathy. He said he was confident that it was 
through the pineal gland and its peduncles that the phenomena of 
telepathy received their final accompli-shment in the human brain; 
nor was he able to listen with any patience to my own exposition 
of the common views regarding the physiology of the pineal gland. 

The adherence of some scientists to the more primitive or 
emotional forms of religion has been thought to have the same 
explanation as has just been expressed. I might give a number of 
illustrations of men of this tj-pc, but shall refer only to one. 

Philip Henry Gosse (1810-1888), whose interesting storj' is told 
by his son, Edmund Gosse, in that remarkable book Father aiid Son, 
was a biologist of high repute. He was a member of the Royal 
Society and wrote a series of authoritative biological works, among 
these being The llistorij of the British Sea Anemones and Corals, 
The Ocean and Birds of Jamaica. One or Rvo of his books were 
speculative and religious in tone. In one he worked out a theory 
to justify himself as a strictly scientific obser\’cr, who was also a 
humble slave of revelation. 

Philip Henr>- Gosse had been reared as a Wesleyan, but he 
became an active and militant member of the Cahanistic sect 
known in England as the “ Pl\-mouth Brethren.” He was zealous 
in jiraycr and preaching, was narrow in his application of biblical 
teaching, had the spirit of a prosclytizer, and withal he was an 
honest and upright man in his dealings with others. He and his 
son Edmund finally separated, after it became clearly impossible 
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for them to live in accord on religious matters. As in the case of 
the scientific spiritualists, the primitive, emotional or instinctive, 
in spite of his intellectual accomplishment, held the elder Gosse with 
an iron grip. 

Let us now take up briefly a few points of special interest 
connected with the general discussion of the subject of spiritism. 
Ghosts or apparitions are intimately associated in the minds of the 
community with this subject. Ghost stories are as old, and prob- 
ably older, than historic time; from Nippur and Babylonia, 
through all the Egyptian dynasties, in the period of Pericles and 
Plato, of Cagliostro, Robespierre and Anacharsis Clootz, in the 
days of the Pox Sisters and Robert Hare, and now in our own time 
of Sir William Crookes and Sir Oliver Lodge, the belief in spirits, 
visible or invisible, has held sway. 

Close consideration of the voluminous literature of apparitions, 
as well as attention to one’s personal experience, soon reveals 
certain facts which are applicable to all stories of ghostly visitants. 
In the first place some of these stories are clearly of the fake or 
fraudulent sort, of which it is hardly worth while to give examples. 

The newspaper story of six mischievous boys arrayed in white, 
along a cemetery wall near one of our suburban towns, who 
aft'righted several youngsters and female pedestrians, but were 
ignominously routed by a detail of police from a nearby station, 
is one of the crude sort. 

In others a hysterical young woman is usually prominent who 
startles friends and neighbors by ringing doorbells, breaking furni- 
ture and otherwise disturbing the night. 

I presume that there are few who could not recite unpublished 
tales of apparitions. I have myself a growing collection of ghost 
stories. 

My colored chauffeur in reply to my query as to whether he had 
ever seen a ghost, replied that he was not quite sure, but he thought 
possibly he had seen the spirit of his grandmother. His story was 
that shortly after the death of the said grandmother he had been 
sleeping vdth two brothers in the room formerly occupied by the 
old lady. Just as he was passing into the sleeping state he heard 
a rattling at the window of the room, which opened on a porch. 
He saw the window raised and a form stepped into the room and over 
to the foot of his bed. He said she grew bigger and bigger and 
uglier. As the features of his grandmother grew he gave a shriek 
which wakened his sleeping brothers and gave the untimely visitor 
a chance to escape— for on awakening none of them could see their 
relative from the other world. 

On questioning the man as to the garb in which his grandmother 
appeared, he said he was not quite sure but thought it was something 
like the white stuff which they show in the ghost piictures at the 
“ movie” exhibitions. Whether he saw a ghost or not, he told me 
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verj' emphatically that he never slept in the room after that night 
and never proposed to do so again. 

One of my distinguished friends, who is a cautious believer in 
spiritualism, told me a storj--, which I do not think has been pub- 
lished, about a ghost which appeared one night to a well-known 
financier and philanthropist of Philadelphia. The gentleman came 
from Europe on a liner, accompanied by a military officer, and both 
had been invited to be the guests of a New York friend of the latter. 

Shortly after the financier had retired he saw near his bedside 
a beautiful woman, but on his rousing from sleep the \dsitant had 
disappeared. The next morning on entering the drawng-room the 
first thing that met his gaze was the full-length portrait of a beautiful 
lady, who he said at once was the wsitor of the night before. 

During the next day he told this story to his military friend, who, 
somewhat startled, remarked that it was extraordinary, as he had 
had the same msitation on the same night. 

The relater of this story was apparently impressed with the 
ewdential character of this ghostly yarn. It would not, however, 
bear full examination. In the first place the military man had been 
a close friend and admirer of the former wife of their host. What 
could be more likely than that in the disturbed sleep of this gentle- 
man the visitation should have occurred, and in the second place, 
what more likely than that the other party to the drama should 
have interpreted the picture into his dream rather than the dream 
into the picture? 

Omitting the plain cases of fraud or fabrication and the instances 
of purely literary handiwork, the ghosts which remain are best 
explained on the theoiy of hallucination. In saj-ing this I do not 
mean to refer to those cases of ^^sions and voices occurring among 
the recognizably insane, of which every alienist could produce 
many instances. It is significant, however, in discussing our 
subject to remember the intensity and certainty which these appear- 
ances and auditive phenomena have in the delusional mind. 

A careful consideration of ghost stories which have come to my 
direct knowledge, or which have been read in the now enormous 
literature of the subject, shows that a large percentage of the 
cxj:)erienccs recorded have occurred in the period preceding deep 
sleep or in the aftermath of such sleep— in other word-s, in thepre- 
donnitium or post-dormitium. Not only have we a well-marked 
predormitium and postdormitium but also what might be called 
an intradormitial period in which sleep becomes shallow without 
the occurrence of waking. 

Under the head of disorders of sleep many interesting physical 
as well as ])sychical phenomena have been described by Weir 
Mitchelk and others as occurring in the time preceding or following 

’ .Some Dbordersof Sleep, Am. Joun. Mru.Sc., Aueust, ISOO, N. S., vol. c, pp. 
109-127. 
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profound slumber, and these, of course, may also occur in an 
intradormitial period. The probability is that when one is really 
plunged into deep, natural sleep no dreams occur, although appari- 
tions may be present in the profoundly somnolent state of those 
who. are suffering from toxemia or injuries of the head. 

Tlie evidence is fair that visual, auditoiy and other sensory 
hallucinatory dreams are as much a mark of disordered cerebral 
action as are such well-lmown phenomena as waking numbness, 
sleep paralyses and sleep clonisms. Time will not allow me to go 
into a discussion of these phenomena, in connection with which I 
could readily draw from my own neurological experience as well 
as from the writings of my colleagues. 

In all probability the story told by a prominent clergyman of the 
^^sit from the spirit world of his former wife, who sat on the edge of 
his bed and revealed to him the place of concealment of a certain 
pen and papers for which he had long sought in vain, belongs in 
the category of predormitial dreams or hallucinations. 

I was interested in reading one of the popular volumes of ghost 
stories by a woman e\ddently of considerable literary ability, to 
note how many of the ghosts which she had seen had come to her 
in haunted rooms and houses just before she passed into the full 
sleeping state. If we acknowledge that the insane can have vivid 
and impressive hallucinations which are fully believed in, and that 
the normal can have these in the state preceding and following deep 
sleep, it is not at all difficult to understand that persons of certain 
temperaments or constitutional tendencies, the so-called psychics 
of our ghostly literature, may have such appearances at any time. 
They are at all times cerebrally attuned for the reception of such 
impressions. 

Consideration of occultism with particular reference to spiritual- 
ism would scarcely be complete without some discussion of mediums 
and mediumistic communications, including trance phenomena, 
table-tipping and automatic ■writing. The last phase, however, I 
will leave entirely to my psychological colleagues. It would be 
hardly worth while to encumber this presentation with any review 
of the voluminous literature of the subject, past and recent. I 
will simply refer to a few personal experiences, and very briefly, 
to Sir Oliver Lodge’s Raymond.^ 

In the earlier years of my professional life, halcyon days of 
investigation not to be forgotten, I w^as deeply interested m hypno- 
tism, a:nd to a much less extent in questions like spiritualistic 
communication and telepathy. Regarding hypnosis I became 
convinced of the possibility of its production in one’s self or in 
another. , I entered upon the study of the phenomena of hypnotism 
stimulated by the then recent writings of Charcot and his school, 


3 Lodge, Sir Oliver; "Raymond,” New York, George H, Doran Company, IplG, 
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Math a view especially of clarifj^ng my ideas on hysteria. My 
studies in so-called spiritualistic communications were far less 
extensive and rather along side lines of interest. 

I became an infrequent attendant upon spiritualistie assemblies 
and occasionally took part in a so-called seance. I well remember 
certain gatherings in an old church on North Eleventh Street, where 
after we had listened to feeble renderings of “ Nearer, Mv God, to 
Thee,” or “ Greenland’s Icy Mountains,” or some similar well-known 
religious refrain, one or more mediums, fat or fragile, sleek or frowsy, 
appeared on the platform. Usually after going through a series 
of extraordinary gurglings and gaggings, poses and contortions, 
these mediums passed into a real or bogus trance, during which, in 
somewhat incoherent and usually ungrammatical English, they 
delivered voluble messages from the “ other side,” with the assist- 
ance of the “Moonstones,” “Red Feathers,” “Fedas,” “imperators, 
rectors, doctors or mentors— ” or whatever names then held the 
mediumistic control field. 

I was soon con\nnced that these exhibitions were vulgar frauds. 
These open meetings acted as feeders or advertisements of seances 
privately held and for a definite and often a considerable charge. 

“And not for nothing these gifts arc shown 
By such as delight our dead, 

They must twitch and stiffen and slaver and groan 
Ere the eyes are sot in the head. 

And the voice from the belly begins. Therefore, 

Wo pay them a wage where they ply at En-dor.” 

I can take time to recall only one or tw'o seances which took the 
form of “ table-tippings,” or at least attempts at these phenomena. 
They serve to indicate my own views and the views of others as to 
their nature. On one occasion, the medium being a well-known 
author of novels or stories of Indian life, which appealed to the 
imaginative ^dews of that time, several of us gathered around the 
tabic, the medium sitting opposite the center of the group. 
Attempts were first made, without any great success, to call up the 
.spirits of some of our departed friends or relatives. I remember 
that my grandfather was sadly misrepresented as to the time, place 
and manner of his death. 

As we sat around the table, our fingers lightly but firmly touching 
it, no effect upon the obdurate table became.visible, but after a few 
minutes I noticed that the face of one of my friends liad assumed a 
somewhat dreamy or foolish appearance and that his right hand 
began to make peculiar rotarj' movements, at first slow but gradu- 
ally increasing in rapidity and amplitude. At once it struck me 
that he was passing into a unilateral hj-pnotic state, such as I had 
studied in one of my patients at the Philadelphia Hospital. I 
grasped his right arm and placed his hand on his head, remarking 
that he could not remove it, which he could not or did not. 1 then 
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put his head and upper extremities into various positions, where 
they remained in a cataleptoid state, until with a few strokes and 
a command I restored him to his usual condition. 

In these early daj^s two of my professional friends, both of whom 
became men of distinction in their chosen lines of biology or medicine, 
began to hold seances of their own after the manner of the table- 
tippers. I attended one or two of their exhibitions, one of these being 
before a medical socifety. No so-called medium was present, but the 
exhibitors placed their hands and fingers as in the table-tipping 
experiments. Their faces soon assumed an abstracted look. The 
obdurate table, as in my former experience, again refused to respond 
by tipping or other movement, but not so the experimenters. In a 
short time a tremulous movement took possession of the hands of 
one of- them. This soon became a twitching. The movements 
extended up the limbs to the trunk, and after a brief interval the 
whole body of the participator was thrown into convulsive move- 
ments, these, in one instance, being so severe as to cause the exhibitor 
to be involuntarily thrown from his chair. 

To my mind there is a distinct point in this recital which has to 
do with the explanation of the manner in which table-tippings and 
movements of a similar kind are brought about. Michael Faraday 
and others, but none of higher rank, have asserted their belief that 
such table-moving phenomena are due in some way to the exercise, 
sometimes unconscious, of muscular activity on the part of those 
seated around the table. The same concentration or abstraction of 
attention which could induce the hypnotic phenomena which I have 
just described might and sometimes does bring about such muscular 
action. I know it is said that the tables at seances at times continue 
to move after the removal of the hands which have started them. 
Most of these reports lack sufficient foundation, and even if correct 
may perhaps be explained by some sort of fraud. 

As I have only space in this connection to refer to one or tAVO other 
matters, let me turn for a moment to Sir Oliver Lodge’s Raymond. 
I read this book, as I have other writings of Lodge, with the hope of 
obtaining some idea of the ground on Avhich this physicist and 
philosopher stands. The first part of Raymond, which dwells upon 
the early life and soldier experiences of his gallant son, is full of 
interest and naturally appeals to the s.ympathies of those ivhose 
hearts go out toward the thousands of families who have been 
bereaved during the recent war. 

In the third part of his book he deals with theoretical consider- 
ations and the explanation of spirit communications. While written 
in a scholarly manner it is simply another exposition by a man of 
literary ability of the old dualistic theory of spirit and matter. It 
is about as convincing or unconvincing, according to one’s previous 
point of view, as Sir Oliver’s lectures in this country, one of which I 
attended. 
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In the second or middle portion of his book Raymond, Sir Oliver 
deals with the mediumistic communications which he and Lady 
Lodge and other members of his family were supposed to have had 
with Raymond, talking to them from the “other side” through a 
medium and control. The gullibility ivith which he sivallows the 
communications of such proved fakirs as these London mediums 
reminds me more than anjdhing else of my old friend the distin- 
guished Philadelphia surgeon, to whom I referred in the preceding 
portion of this paper. Some of the data obtained by Lodge or 
members of his familj^ are marked as “non-eiddential” and others 
as “ evidential,” although close scrutiny of all would without much 
difficulty place them -in the former group. I will give but one 
example, although others might easily be brought forward. 

Sir Oliver records that on one occasion, at a table-sitting, he asked 
Raymond what the boys had called him and he replied Pat, which 
■was quite right. Sir Oliver then asked Rajunond if he would like to 
give the name of a brother, and he replied Norman, which Sir 
Oliver thought was quite VTong. Then Ra>Tnond amended the 
name to Noel, which was accepted as correct, as applying to his 
brother Lionel. 

About two weeks later another medium, being alone, had some 
automatic •w'riting in which RajTnond said: “Please listen care- 
fully now I want to speak to you about Norman. There is a special 
meaning to that because we always called my brother Alec Norman.” 
Two days later Sir Oliver and Lady Lodge had another table- 
sitting, at which the ■writing medium was also present, and Sir 
Oliver said to Rajmiond: “Do you want to say something more 
about that name ‘Norman’? You gave a message about it to hlrs. 
K., but I don’t know whether she got it clearly.” The reply spelt 
out was I Toia) Her tila.t I Called Lionel, on which Mrs. IC. said 
she was afraid she often got names '^^Tong and supposed she had got 
the name of tlie ■s\Tong brother. 

Sir Oliver, commenting on these communications, says that it 
appeared “Norman” was a kind of general nickname applicable to 
almost any one of Raj-mond’s brothers, especially used when they 
played hockey together, although Sir Oliver and Lady Lodge were 
not aware of* the nickname at the time of the sittings which he 
reports. There is more about “Norman” and hockey, but the gist 
of the matter is that Raymond in his communications speaks of this 
name “Norman” as applicable to two different brothers. 

Sir Oliver with great solemnity states that he could testify that 
he was not aware that a name like Norman was used, nor was Lady 
Lodge. Assuredly it is extraordinary- Jiow these communications 
could be swallowed whole as “c\-idential.” During certain phases 
of the Great War few families in England were better known to the 
readers of newspapers, illustrated and otherwise, than that of Sir 
Oliver Lodge. The shrewd London fakirs who ran the “medium 
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mills” no doubt acquainted themselves with all available facts 
regarding the Lodge familj'^, as many of their kind always do, and 
one can easily understand how they might, through conversation 
or otherwise, have learned of this nickname “Norman.” 

I well remember with regard to one of my boys how I was sud- 
denly made acquainted with the fact that he was known to a number 
of his college and athletic friends by a nicloiame of which I had 
never before heard, although he had undoubtedly carried it for a 
year or two. If at a spiritualistic seance I had happened to get a 
communication from the “other side” about him under this nick- 
name I would certainly have been for a time somewhat confused 
as to the identity of the individual referred to, although in my 
temper of mind it would have taken a good deal more than this 
mediumistic communication to convince me that it was evidence of 
spirits. 
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A Text-book of Pathology. By Willlaii G. ALvcCalltoi, 
IM.p., Professor of Patliologj^ and Bacteriolog>', Johns Hopkins 
University. Second edition, thoroughly revised. Pp. 1155; 575 
original illustrations. Philadelphia and London: W. B. 
Saunders Company. 

This unique text-hook of patliologj’ has been carefull}- reused 
by the autlior, with the inclusion of much new matter developed 
by the exigencies of war, and particularly on the infectious diseases, 
including tliose caused by animal parasites, wounds, the effects 
of poisonous gases and the results of malnutrition. The author 
has summarized tliis new work by inserting paragraphs or by 
reuTiting whole chapters. 

The sections on shock, acid base equilibrium, hydrocephalus, 
immunity in tuberculosis, meningococcal infections, pneumonia 
after measles, influenza, cholera, leprosy, etc., have been rewitten 
in large part on the basis of tlie author’s own experience. Para- 
sitic diseases are treated in greater lengtli because of their wider 
recognition and importance. 

The illustrations of tliis valuable work are superb and a great 
imjjrovement over tliose commonly found in text-books; in this 
edition several new ones have been included. 

The book is now ivcll and favorably known and constitutes a 
refreshing and in many respects a remarkable departure from the 
style of systematic text-books on pathology. It is particularly 
valuable for the practitioner; from the student standpoint it is 
lacking in certain fundamentals, which, however, may he easily 
supplied by lectures and works of reference. J. A. Tv. 


Zieglkr’s Gen'eilxl Pathology. Bevised by Douguvs SYMiipw, 
]\I.D., Director of laboratories, Bellevue and .\liicd Hospitals 
of New York. From the eleventli revised Gennan edition. Fp- 
594; (i04 illustrations. New York: "William ^Yood & Co., 1921. 

This standard text-hook has been revised to meet primarily the 
needs of the mcilical .student while prcservitig its usefulness as a 
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convenient reference for the praetitioner. The revision by Dr, 
Sjnnmers appears eminently satisfactory, and he has taken advan- 
tage of the opportunity of making many ehanges in the text and 
illustrations with the introduction of considerable new matter. 
The general arrangement of the book, which has proved so satis- 
factory from the standpoint of both teacher and student, has not 
been disturbed. There is, however, considerable room for improve- 
ment in references to literature, and the value of the book could 
be consideiably enhanced by including a table of contents. 

J. A. K. 


The American Yil^r-book of Anesthesia and Analgesia, 1917- 
1918. F. H. McMechan, A.M., M.D., Editor. Pp, 483; 

many illustrations. New York: Surgery Publishing Company, 

1921. 

The year-book on anesthesia and analgesia for 1917-1913 presents 
in a volume of 483 pages a well-edited review of the papers of 
nearly one hundred authors on the various phases of this branch 
of medicine and its related problems. These papers are arranged 
in sections dealing with the subdivisions of anesthesia and the 
topics pertinent to them. 

A collection of twenty papers on the methods of anesthetization 
used during the war, both in the battle zone and in base hospitals, 
furnishes a most interesting and instructive review, and describes 
all the worth-while advances of anesthesia and analgesia in the 
surgery of the war. 

The many meritorious papers on the pharmacological, physio- 
logical and pathological aspects of anesthesia illustrate well the 
large amount of attention and investigation which this branch 
of medicine is receiving. As the principles elaborated in these 
studies are closely concerned with the clinical application of anes- 
thetic agents they become as significant and valuable to the surgeon 
as to the anesthetist. 

The special methods of anesthesia and analgesia are fully cov- 
ered. The specialist in almost any branch of surgery will find 
here a recapitulation of the advances in anesthesia of definite 
advantage and import in his work. The section on anesthesia, 
both local and general, and analgesia in obstetrics is deserving of 
particular mention. Besides an index to the text, a very complex 
index of all literature on anesthesia and analgesia for the years 
1917-1918 is included. 

Barton likens anesthesia to “a game of skill in which chance 
also figures to some degree.” A study of this year-book will tend 
to eliminate chance in favor of safety in anesthesia, 

P. F. W. 
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Die Thebapie an den Bonner UniversitatskliNikEN. By 
Prof. Dr. Rudolf Finkelnburg, in Bonn; Dritte, vermehrte, 
Auflage, Bonn. A. Marcus & E. 'Weber’s Verlag. 

This paper-bound volume is one of tlie many German works 
now rapidly coming to this country after the war. It presents 
the tlierapeutic methods used in the clinics at the University of 
Bonn. Every phase of medicine is covered in a brief, somewhat 
outlined style. The preface promises in this third edition tlie 
inclusion of methods consequent upon war experience as they 
have been found useful at Bonn. 

A rather careful searcli gives one the impression that the Allied 
advance in tlierapeusis has been a much more extensive one than 
that of the Germans. The therapeutic sheet anchor for the German 
internist, as it seems to be for all European physicians, remains 
in the natural springs and their waters. Much is promised for 
the various cures. Many of the newer synthetic preparations are 
used and advocated in various conditions. Treatment is for the 
most part along conser\fative lines. Many of the newer proved 
practices in tliis country are not included. Perhaps they have 
not filtered in ■witli those Bonn clinics. 

This volume still continues to show the pre-war spirit of German 
medicine, a spirit that never decided anjthing to be worth while 
unless it was of Teutonic origin. American medicine when it 
appeared on the Allied fronts, even tliough it began with almost 
a three-year handicap, suffered notliing by way of comparison 
with medicine of Europe. T. G. S. 


The Principles of TiiER^vrEUTics. By Oliver T. Osborne, 
AI.A., ]\I.D., Professor of Therapeutics, Department of jMedicine, 
Yale University. Pp. SSI. Philadelphia and London; "W. B. 
Saunders Company, 1921. 

"WuFJC the reviewer prepared to review this volume, he antici- 
pated a profitable but rather uninteresting evening. To sit down 
and go over carefully a book on therapeutics, does not seem alto- 
gether the most agreeable method of passing one’s leisure liours. 
To read over the action of drugs, some of which are never used and 
rarely heard of, and to look over pharmaceutical data, docs not 
seem' particularly interesting. But, on tlie contrary', only the first 
few jiages of this book were Scanned when the reviewer became 
intcnsciv interested, and before he know it the hour was late and the 
book had been reviewed partially in the rapidly fleeting liours. 
llic reviewer does not know when he has studit'd such an interesting, 
well-written book. 
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While upon a rather trying subject the material is presented in 
an extremely individualistic style, which stamps the author not 
only as one well able to impart what he knows, but also marks 
him as a man of good common sense, and incidentally one very 
much of a philosopher. 

Osborne has divided his book into fifteen parts. These fifteen 
parts contain not only a thorough discussion of valuable and useful 
drugs, vaccines and serums, practical therapeutic measures, treat- 
ment of emergencies and various other related studies, but he also 
has a section on practical advice to young physicians, medical 
ethics, and related subjects. 

The reviewer has sung the praises of the book sufficiently to 
indicate how much he has appreciated it. A word of criticism may 
possibly be not amiss. In a book which is for the greater part 
filled with such- clean, clear-cut, definite instruction and advice it 
does not seem rational for the author to have spent so much time 
and to have given so much space to the hazy endocrines, nor to 
have suggested quite so frequently the use of a drug, calcium, about 
the pharmaceutical action of which we know relatively little. 

^ J. H. M., Jr. 


A Primer for Diabetic Patients. By Bussell • M. Wilder, 
Ph.D., M.D., Mary A. Foley, Dietitian, Daisy Ellithorpe, 
Dietitian. Pp. 76; W. B. Saunders Company, Philadelphia and 
London, 1921. 

This little book is a brief outline of the principles underlymg the 
dietary treatment of diabetes. It emulates in spirit the somewhat 
larger and therefore more detailed Diabetic Mamial of Joslin. 
The word “primer” is a very apt and relatively descriptive term 
as applied to this volume. It should be another book “ to help make 
the home safe for the diabetic.” T. G. S. 


Horder’s Medical Notes. By Sir Thomas Horder, M.D. 
(Lond.), F.B.C.P. (Lond.), Physician with Charge of Out- 
patients to St. Bartholomew’s Hospital. London: Henry Frowde 
Oxford University Press: Hodder & Stoughton, 20 Warwick 
Square, E. C. 4. 

This small book of one hundred and eleven pages is a very unusual 
little voliune. It is a collection of remarks let fall by the author in 
the out-patient room and in the wards of old St. Bartholomew’s 
Hospital. These remarks are for the most part brief notes; some 
of them trite; some of them dogmatic; yet all of them are golden 
and intensely stimulating. T. G. S. 



128 


REATEWS 


The Medical Clinics oe North America. New York Number. 

Vo], Pp. 1637; Philadelpbia and London: W. B. Saunders 

Company, March, 1921. 

The March number of The Medical Clinics contains some very 
interesting case reports by prominent clinicians of New York Cit}'. 
In all, there are nineteen authors who have contributed to this 
number. The articles are well presented, and deal with conditions 
and^ diseases which are of unusual interest for the most part. The 
clinic of Dr, Longcope and that of Dr. Mo'senthal seem particularly 
timely to the reviewer. Dr. Geyelin and Dr. Rosenthal also add 
tv'O very valuable contributions. Dr. Draper, as always, writes 
verj^ interestingly, but seems to delight in wandering off from the 
beaten track into the vague mazes of diseases of the endocrines. 

J. H. M., Jr. 


History and Bibliogilvphy of An.atoaiic Illustrations. By 
Ludwig Choulant; translated and edited by Mortimer Fr.\nk, 
B.S., M.D., late attending Ophthalmologist, Michael Reese 
Hospital, Chicago. Pp. 435; 100 illustrations. Chicago: Uni- 
versity of Chicago Press, 1920. 

This is a book which everyone interested in anatomy must wish 
to possess. It is a fascinating study of anatomic illustration, a 
historj'^ of anatomy in pictures, and will be of unfailing interest. 
From the crude drawings of the thirteenth centurj" to Rembrandt’s 
well-known anatomy lesson is an instructive survey of human 
development and advancement. -It seems hardly credible that the 
misshapen and grotesque efforts of the early illustrators were made 
by beings of the same race as the beautiful and correct drawings of 
da Vinci, of Jan van Calcar, the illustrator of Vesalius, and of II. V. 
Carter, the illustrator of Gray. 

This grouping of the illustrator’s art ser^’es again to point out 
tlie great advance which was marked by the appearance of the 
^’’esalian treatise. Short biographies being given, one may easily 
pass from centurj' to centurj", and Dr. F. H. Garrison’s note in the 
appendices brings us down to our own day and Professor G. A. 
Piersol’s Anatomy with its excellent illustrations by the Fabers. 

Since Choulant’s day, the whole field of microscopic anatomy 
has opened, and it is strange to think that he was one of those who 
bittcrlv opposed the introduction of pathologic anatomy. 

Dr' Frank’s translation, so carefully edited and annotated, is a 
noteworthy achievement. We only regret that he did not live to 
enjoy the kiccess and appreciation which his work has gained. ^ The 
University of Chicago issues this edition as ’"Ihe IMortimer hrank 
hlcmorial.” In it a difficult and little knoam book has been mafic 
easily accessible. W. H. F. A. 
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The Diseases of the Newboen. By De. August Dittee von 
Reuss, Assistant at the University Children’s Clinic and Director 
of the Department of the Newborn at the First University 
Women’s Clinic in Vienna. Pp. 626; 90 illustrations. New 
York; William Wood and Company, 1921. 

De. von Reuss has vTitten a book that considers separately the 
first period of infancy. ' This division into a separate specialty is a 
new idea for America, and is probably only carried out in the clinic 
of which the author is director. The period of the newborn is usually 
considered as terminated when the umbilical stump is sloughed. 
Here it is extended beyond this time, or until the initial weight loss 
has been recovered and the weight of the infant corresponds to the 
weight at birth. It is claimed that it is not until this time that the 
mechanism of the infant has adjusted itself to the different mode of 
existence. After this time begins the period of infancy. The book 
.is well vHtten and sensibly published in English. It should be of 
value to obstetricians and pediatrists, as well as to others having 
the care of new babies. While books on obstetrics and pediatrics 
usually devote some space to the consideration of this epoch of 
child life, space does not permit of the detail and elaboration that 
has been possible in this work. Medical literature has been thor- 
oughlj'- searched for additional information. Authorities are quoted 
in the text, and the references are given in the bibliography at the 
end of the volume.' The original publication in German was in 1914. 
It is to be regretted that the present publishers did not have the 
references brought up to date and edited into the text. A. E. S. 


Teansactions of the Ameeican Pediateic Society. Volume 

XXXII. Pp. 353; 23 illustrations. Edited by De. Oscae M. 

ScHLOss, 1920. ^ 

This volume comprises the report of the thirty-first annual meet- 
ing of the American Pediatric Society, which was held at Highland 
Park, Illinois, May 31 to June 2, 1920. Sixty papers were presented 
before the society of which thirty-nine are published in this book. 
The discussion aroused is printed with each paper; many and varied 
phases of pediatric thought were covered by these reports, all of 
which represented either the results of clinical observation or labora- 
tory investigation. Many of -these article have appeared in the 
current medical periodicals and the others will doubtless be made 
available to the profession in the same manner. In addition to the 
report of the scientific program the minutes give the names of the 
members in attendance, tlie report of the executive session, as well 
as lists of officers, members, meeting places and other information 
of the activities of the society. A. E. S. 
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Emma and Nephritis. By jVlAnTEf H. Eischer, M.D., Eichberg 
Professor of Physiologj' in the Universit>- of Cincinnati Third 
edition. Pp. 922; 217 illustrations. New York; John Wilev 
and Sons, 1921. 


In 1915 the author published in a composite second edition his 
1909 Nathan Lewis Hatfield prize essay of the College of Physicians 
of Philadelphia, entitled “Edema, a Study of the Physiology and 
Pathologj- of Water Absorption by the Living Organism,” with his 
1911 Cartwright prize essay of the Association of the Alumni of the 
College of Physicians and Surgeons, Medical Department of Col- 
umbia University, New York, entitled, “Nephritis, an Experimental 
and Critical Study of its Nature, Cause and the Principles of its 
Belief.” This second edition contained additional evidence to 
substantiate the author’s iconoclastic theories promulgated in the 
original monographs and calculated to calm the storm of adverse 
criticism. 

The present, thirrl edition includes the original monographs 
unaltered together with a more detailed colloid chemical studj' of 
edema and nephritis. The author still more vehemently insists upon 
tlie lack of relationship between the so-called sjmiptoms, signs and 
complications of nephritis and actual disease of the kidney and 
unequivocally gives infection as the cause of vascular disease and its 
consequences, including chronic interstitial nephritis. 

Wliatever view is taken of the validity of the theories presented, 
much information of practical value to the physiologist, pathologist 
and practitioner can be obtained and, on account of the logical 
arrangement of the text, with a minimum of effort. The author has 
followed his customary" method of abstracting the entire volume 
under the caption “The Argument,” so that the general principles 
may be gleaned in a short time. The more detailed discussion and 
the experimental evidence of the text and body are refeiTcd to by 
page number in the argiunent. 

The appendix contains an excellent practical summarization of 
the knowledge concerning the relation of mouth infection to sys- 
temic disease. The book closes with a classification of the nephri- 
tides apparently as unorthodox as the author’s theory of edema 
appeared in 1909. 

That the author’s polemic tone and his sarcastic contempt for his 
critics, so evident in the second edition, have not been softened, is 
shown in the preface which states, “It is an ironic fact tliat I can 
cite today as best proof for the correctness of tlic genera) notions 
for which I have pleaded for more than a decade the ohseiwations 
of the very workers who have been most violent in their criticism 
of what 1 have written. The colloid-chemical notions of water 
absoqMion by protoplasm witii their many piiysiological anrl patho- 
logical corollaries, so long a jest, arc now embodied bj tho:^e vorkers 
in their scientific di.^cussions as .self-evident truths in whicli the 
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original sponsor needs never to be mentioned. High eommissions 
find alkali, glucose and colloid injection mixtures the chief things 
of service in shock; surgeons suddenly discover that their bad 
operative risks are ‘acidosed’ and that food and alkali may save 
them; while those who thought the acid content of the living mass 
an unchangeable value are running about their wards with respira- 
tion bags and hydrogen ion determinators.” 

That circle of scientists known as colloid chemists, of which the 
author is a- recognized leader, is so small that very few persons are 
competent to give authoritative critieisms of his theories. Though 
the elinician, the physiologist, the pathologist, the chemist, is not 
convinced of the validity of the theories, he cannot deny that Pro- 
fessor Fischer’s work is an emulable model of logical arrangement 
of the data and deductions from a masterful scientific research 
covering a period of more than a decade. W. H. S. 


The Health of the Industrial Worker. By Edgar L. Collis 
and Major Greenwood, containing a chapter on Reclamation of 
the Disabled by Arthur J. Collis, with an introduction by Sir 
George Newan. Pp. 450. Philadelphia: P, Blakiston’s Son 
& Co. 

This book, although written by Englislunen, has as wide an appeal 
to Americans as it has for the author’s own countrymen. The sub- 
jects under discu^ssion are international in scope and the charapter 
and conditions of employment in England and America are so nearly 
identical that what applies to one country applies also to the other. 

The seetion on industrial fatigue, dealing as it does with the length 
of worldng day, seems very apropos in view of the widespread dis- 
cussion on this subject that is going on all over this country at the 
present time. The question is dealt with from a scientific rather 
than an economic standpoint, but an effort is made to show that in 
this instance science and economics go hand in hand. 

The incidence of morbid states with industrial conditions is shown; 
a large part of the book being devoted to this purpose. The close 
association of unliealthy working conditions with tuberculosis, 
cancer, diseases of the female genitalia, and the general health of the 
workers is brought out in a series of chapters that go into the matter 
very exliaustively. Statistics are used in an effort to prove their 
contentions in a very extensive and intricate way, so much so at 
times that it seems as though one would have to be an expert statis- 
tician fully to understand them. 

The questions of home diet and food at the factory; the effect of 
alcohol on health and efficiency; ventilation, lighting and sanitary 
arrangements; labor turnover; methods of maintaining and improv- 
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ins the health and efficiency of the individual employees; and the 
reclamation of disabled workers are the subject that'are fully and 
satisfactorily covered in this work. 

The bibliography is complete and conveniently placed at the end 
of each chapter. ' S. J. R. 


Scuii\Tr Past and Present. Alfred F. Hess, M.D., Clinical 
Professor of Pediatrics, Universitj^ and Bellevue Hospital hledical 
College, New York City. Pp. 279; 25 illustrations. Philadel- 
phia: J. B. Lippincott, 1920. 


Hess has compiled an instructive and interesting volume com- 
prising a complete review of the literature and scientific studies 
made on scurvy. The historic sketch is of value as showing how verj' 
recently loiowledge of this disease has become generalized. One 
might state that a definite recognition of this disease only dates 
back over the last twentj’' to tliirty years; before this time but few 
observers were able to differentiate this affection from the other 
hemorrhagic diatheses. One cannot but be impressed with the lack 
of recognition of the means of prevention and to even a greater 
degree to the lack of adaptation of proved preventive measures. 
Prevention has become still more complicated by that compara- 
tively newlif recognized group of food essentials, termed “vitamines.” 
According to the author, “ It has become increasingly evident that 
the attention of physiologists and clinicians lias been focussed too 
sharply and too narrowly on the caloric value of foodstuffs.” Study 
has proved that our former dependence was correct, that a small 
amount of orange or lemon juice is essential for the eradication or 
prevention of scur\y. These dietetic articles are not alone curative 
or preventive, but there are others almost equally effective, such as 
a moderate quantitj- of fresh cabbage, raspberries and canned 
tomatoes. Other foods in large quantity, such as milk and fresh 
uncooked meats, have definite preventive qualities. 

The subject is discussed under the following headings: History 
of scur\ty; pathogenesis and ctiolog>'; the antiscorbutic vitarainc; 
pathology; experimental scur\y; antiscorbutic foods; sjauptomatol- 
og>' and diagnosis; prognosis; treatment; metabolism; relation of 
scu^^y to otlicr diseases. 

The volmne can be recommended to amplify a not too well known 
disease. • h. C. K. 
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Visceral Syphilis.— Wile {Arch. Dermatol, and Syphilol, 1921, iii, 
117 and 122). Syphilis of the Spleen: In the early stages of acquired 
syphilis splenic involvement is indicated by an acute splenomegaly, 
frequently symptomless, occurring coincident with the general lymph- 
adenitis. Wile and Elliott determined its presence by palpation in 
over 35 per cent, of their cases of early syphilis and feel that it probably 
represents the earliest syphilitic visceropathjL In only one case was the 
presenting symptom severe abdominal pain referable to the spleen. 
Of 36 cases 19 presented themselves with soft spleens, the remainder 
showing firm tumors. Usually under treatment the tumor rapidly 
decreases, and pain, if present, disappears. In a few cases, however, 
the splenomegaly persisted, the condition changing from an early 
syphilitic hypertrophy to a chronic interstitial splenitis. In the later 
stages of syphilis splenic involvement is rare and occurs as (1) chronic 
interstitial splenitis, (2) gummatous splenitis and (3) amyloid disease. 
Chronic splenitis is most frequently found associated with syphilitic 
disease of other viscera (liver, kidney, etc.), and except for the increase 
in size of the organ the condition possesses no clinical characteristics. 
It seems most likely to the author that syphilitic anemia, sometimes 
found in association with syphilitic splenomegaly, is due to bone- 
marrow changes rather than the splenic involvement, since the anemia 
also occurs in cases of syphilis without demonstrable splenic changes. 
Gummatous splenitis is common in congenital syphilis but exceedingly 
rare in the acquired disease. Two pathological types have been noted: 
(1) A diffusely enlarged spleen with palpable gummatous nodules, 
and (2) miliary gummas. The first form may be recognized clinically 
by palpation. Amyloid disease of tlie spleen can be clinically recognized 
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in the presence of evidences of the condition elsewhere, and a positive 
Wassermann reaction. However, amyloid disease due to syphilis is a 
pathological rather than a clinical entit3’. Syphilis of the Pancreas: 
While common in syphilis of the newborn, clinical syphilis of the pan- 
creas in the acquired form is one of the rarest of syphilitic visceral 
manifestations. From a pathological standpoint Wartbin believes tJjat 
chronic interstitial pancreatitis is one of the most frequent visceral 
lesions found in latent syphilis. The condition may occur either as a 
gummatous pancreatitis or an interstitial pancreatitis or as a combina- 
tion of the two. The sj’mptoms are not pathognomonic. The author 
feels these points are suggestive of syphilis when the pancreas is the site 
of tlie disease: jaundice mthout otlier cause, glycosuria and pancreatic 
tumor without cachexia. The therapeutic test is tlie most efficient 
diagnostic aid. 


Studies on Measles.— Blake and Trask {Jour. Exp. Med., 1921, 
xxxiii, 385 and 413). Of seven monkey's receiving intratracheal in- 
jections of unfiltered nasopharjmgeal washings from cases of measles 
in the preemptive and early eruptive stages of the disease, five developed 
symptoms closely simulating those of the disease in man. Similar 
sjnnptoms were induced in one monkey by inoculating the nasal and 
buccal mucous membranes with unfiltered washings and in two other 
monkeys by the intratracheal inoculation of washings which had 
previously been passed through Berkefeld N filters. The characteristic 
group of symptoms which follow the inoculations was successfully car- 
ried through si.x passages by intratracheal injection of saline emulsions 
of the skin and buccal mucous membranes of monke.i's killed from two 
to six days after the onset of the reaction. Prom the fourth passage 
monkey the reaction was successfully induced in three monkeys by the 
transfusion of citrated whole blood. Blood cultures were negative. 
The s.TOiptoms induced were constant and definite, tlie only conspicuous 
difference between the experimental disease and human measles being 
the absence of respiratory symptoms in the fonner. Moreover, histo- 
logicid examination of the lesions of the skin and buccal mucosa revealed 
no essential differences in the two conditions. The conclusion is drawn 
that monkeys {Macacus rhesus) are susceptible to inoculation with the 
rirus of measles. 


Experimental Studies on the Nasopharyngeal Secretions of Influenza 
Patients.— OuTSKV and Gates {.four. Exp. Med., 1921, .xxxiii, pp. 
12.5, 301 and 373). These investigators communicate, in a scries of 
three papers, the results of their studies at the Rockefeller Institute on 
influenza. Their M ork to date may be summarized as follows: (1) An 
active transmissible agent present in the nasopharynx in early cases 
of influenza produces characteristic clinical and pathological effects in 
rabbits and guinea-pigs (fever, leukopenia, lung hernorrhage,^ edema 
and emphysema). Tliis active substance disappears or diminishes in 
the nasopiiarvngcal secretions of cases of epidemic influenza early in 
the disca,se and" seems to be absent in healthy persons and in other 
pathological conditions. (2) This agent pa,sses through a Berkefeld 
filter and the filtered material protluces the same effect in experimental 
animals us the unfiltered material. The agent witli-stand.s the action 
of plvccrol 50 per cent, for pcrioels up to nine months (thus resembling 
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the virus of poliomyelitis, smallpox, etc.). (3) Concurrent infections 
occurred in the experiments described and are regarded as accidental. 
Experiments were performed which indicated that the presence of the 
“influenzal agent” in the pulmonary tissue encouraged the invasion 
of the lung by ordinary bacteria such as the pneumococcus, strepto- 
coccus and Bacillus pfeifferi. In no instance did death occur in rabbits 
as the result of the uncomplicated effects of the “influenzal agent.” 
When death occurred there was always present infection of the lungs 
by ordinary bacteria (pneumococeus Type IV and atypical Type 11, 
streptococci and hemoglobinophilic bacilli, etc,). 


Focal Infection and Selective Localization on Streptococci in Pyelo- 
nephritis.— Bumpos and Meisser (Arch. hit. Med., 1921, xxvii, 326). 
In a study of six patients with pyelonephritis and dental sepsis the 
authors have attempted to ascertain by the intravenous injection of 
the Streptococcus viridans obtained from the teeth whether or not 
there exists a relationship between the two conditions. The technic 
of Bosenow was employed and 27 rabbits were injected with the primary 
cultures. At autopsy 24 of these had lesions in the Iddneys, 8 in the 
bladder, 4 in the muscles, 3 in the stomach, 3 in the endocardium, 2 in 
the myocardium and 4 in the joints. The extra-urinary lesions were 
relatively slight in each instance. On subsequent animal passage of 
these strains this afiinity for the urinary tract was shown to decrease. 
The conclusion is arrived at that “pyelonepluitis may often be due 
to focal infections harboring streptococci which have a selective affinity 
for the urinary tract and that the colon bacillus which is commonly 
found and generally believed to be the cause, is of secondary importance. 


The Cause of So-called Idiopathic Hydrocephalus.— Dandy {Johns 
Hopkins Hasp. Bull., 1921, xxxii, 67). It is recalled that until recent 
years all cases of hydrocephalus were considered to be idiopathic. It 
seems certain now that one group of these cases has, as its underlying 
pathology, lesions occluding the ventricular system (obstructive hydro- 
cephalus). The present communication deals with human experimental 
cases of so-called communicating hydrocephalus in which free com- 
munication was proved 'to exist between the ventricles and subarachnoid 
space, and an attempt is made to “correlate all the anatomical varia- 
tions of communicating hydrocephalus into a single disease with a 
fundamentally similar pathology.” Extracts from the author’s sum- 
mary and conclusions follow: The cerebrospinal fluid circulates in a 
closed vascular system. This is just as well defined as the vascular 
system for blood, lymph, bile or urine. In the ventricular system the 
fluid is produced but not absorbed; nearly all the cerebrospinal fluid 
is absorbed in the cerebral sulci (to which it passes from the ventricles 
via the cisternse). Collateral circulation is almost precluded either in 
the ventricles or in the cisternee. An obstruction in these spaces, there- 
fore, results in hydrocephalus— if the obstruction is situated in any part 
of the ventricles an “obstructive” type of hydrocephalus is produced; 
if it is situated in the cisternos or in the main branches of the cisternjB 
a “communicating” type of hydrocephalus resulte. That the latter 
type of hydrocephalus is due to obstruction in the cisterns or their main 
branches is demonstrated by its e.xperimental production in animals 
and by the demonstration of such an obstruction in firing patients by 
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cerebral pneumography. Adhesions, whieh follow meningitis and 
occlude the cisternre, cause the vast majority of cases of communicating 
hydrocephalus, although in two cases cited the eondition seemed to 
depend upon a congenital failure of the cisterna; or of its branches to 
develop. Brain tumors may also be a cause. 


Experimental Inoculation of Human Throats with Avirulent Diph- 
theria Bacilli.— -IMoss, Gdturie and jMarshall {Johns Hopkins Hosp. 
Bull., 1921, xxxii, 37). The authors summarize the results of their exten- 
sive investigations as follows : “ (1) The carrier state was easily produced 
in human beings by inoculation of tlie throat with avirulent diphtheria- 
bacilli. (2) When thus produced the carrier state lasted for a long 
time, two of the carriers still harboring avirulent diphtheria bacilli 
after fifteen months. (3) The pre^^ous administration of diphtheria 
antitoxin subcutaneously did not prevent the lodgment and gro-ndh of 
the organisms. (4) Inoculation of a\nrulent diphtheria bacilli into the 
throats of human beings did not produce: {a) clinical .diphtheria; {b) 
any subjective symptoms; (c) any objective change in the appearance 
of the throat. (5) The results of the guinea-pig test for \drulence were 
confirmed when thus tested -witli human beings. (6) No cases of 
clinical diphtheria developed among the associates of these artificially 
produced “healthy carriers” of avirulent diphtlieria bacilli. (7) ^Wien 
isolated in pure culture after prolonged sojourn in the human throat 
the bacilli were not altered in morphology or in their staining or cultural 
characteristics. (8) The bacilli show’cd no tendency to become virulent 
as a result of this type of animal passage, either in the carriers who had 
received diphtheria antitoxin or in those who had not. (9) Spraying 
the nose with gentian A-iolet in a strengtli which could be tolerated 
seemed to be without effect in eradicating avirulent diphtheria bacilli." 
The following are the conclusions of the investigators: “(1) Avirulent 
diphtheria bacilli retain their characteristics despite long residence in 
tlic human throat or transfer from one human being to another. (2) 
Avirulent diphtlieria bacilli are devoid of pathogenic importance for 
man. (3) The carrier of avirulent diphtlieria does not constitute a 
menace to the health of tlie community.” 
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Subphrenic Abscess.— U luman and Levy (Surg., Gynec. and Ob»l., 
19‘>0 x.\-xi 59-i) review the literature on this subject and report a 
eiJe cured bv operation. Of 890 ciiscs collected by Piquand in 190S, 
*>8 per cent.' followed giistric and duodenal ulcers and 21 per cent. 
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appendicitis; 15 per cent, were associated with the liver and biliary 
passages; 6 per cent, with intestinal diseases; and the remaining 3 per 
cent, wdth various conditions. Of Barnard’s series of 76 cases collected 
from the London Hospital, gastric and duodenal ulcers were responsible 
for one-third of the cases (34 per cent.), appendicitis for one-sixth 
(15 per cent.), tropical and hydatid diseases of the liver for one-sixth 
(17 per cent.) ; the remaining were distributed among rare conditions, 
such as cancer of the pancreas, pyosalpinx, splenic infarct, gall-stones, 
etc. Since 1908, appendicitis as the cause of subphrenic abscess appears 
to assume the principal etiological role. This view was vigorously 
suggested by Heffinger in 1912. Subphrenic abscesses are apparently 
not so common today as formerly. The improvement in diagnostic 
slcill, and the almost universal employment of the roentgen ray for 
thoracic and abdominal diagnosis, together with the realization of 
what clinical diseases may be complicated by a subphrenic abscess, 
have apparently rendered this condition an uncommon occurrence 
today. In the present paper they reported a case of a patient who 
developed a subphrenic abscess while under care, showing that such a 
condition may occur even under hospital supervision; secondly, the 
case is worthy of record in view of the interesting roentgenological 
findings of an abscess with gas formation. Moore has pointed out that 
roentgenological illustrations of subphrenic abscesses containing gas 
are very rare. 


Two Hundred and Fifty Operations on the Gall-bladder and Ducts.— 
McGuire (Surg., Gynec. and Obsi., 1920, xxxi, 617), says all gall- 
stones have their origin in a primary cholecystitis. Typhoid bacilli 
are present in only 7 to 10 per cent, of gall-stones. The mode of trans- 
mission of the primary infection is not positively determined. He is of 
the opinion that it is almost always carried by the blood-stream, and 
rarely, if ever, by direct extension. It is probably more frequently 
associated with a primary lesion elsewhere in the abdomen. A dis- 
eased appendix is very frequently present when stones are found in the 
gall-bladder. It is probably the cause of the primary cholecystitis in 
more instances than is commonly believed. Gall-stones are rare in 
young people. In less than 15 per cent, was the patient under thirty 
years, while over 60 per cent, occur between the ages of thirty and fifty 
years. Jaundice has received too much emphasis as a diagnostic symp- 
tom. Probably when the primary cholecystitis is present, a goodly 
proportion have a mild jaundice, but it is slight and usually forgotten. 
Stones in the gall-bladder or the cystic duct produce jaundice only by 
pressure on the common duct or by associated cholecystitis. Attacks 
of pain in right upper quadrant are most frequent symptoms of stones. 
Choleeystectomy is the opei’ation of choice where there are stones in 
the gall-bladder or cystic duct. It is probably the operation of choice 
where stones are in the common duct, if one is positive all stones have 
been removed, because stones in the common duct are so often associated 
with an old contracted gall-bladder. The mortality from cholecystec- 
tomy is now sufficiently low so that decision for or against the operation 
should be judged largely by the percentage of ultimate cures. In cancer 
of pancreas, the mortality is so high that operative procedure is pro- 
hibitive. If operation be done, anastomosis between gall-bladder and 
stomach is the one of choice. 
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The [Necessity of Clear Thinking in Milk Miodification,— Hill 
(Jowr. Am. Med. Assn., March 5, 1921) states that there are several 
methods of milk modification in good use. It is not of great importance 
v'liich one is used provided the physician gives enough food in total 
quantity and the proper combination of the individual food elements 
to suit the digestion of the baby he is dealing with. It is necessary 
that he should know approximately the amount of each food element 
in the mixture in order that he may vary these quantities at will, that 
he may be able to proceed in a rational manner and that he may be able 
to express clearly to others in the exact language of figures what he has 
done. The modification of milk is the mechanical part of infant-feeding. 
He thinks that the best thing for the average physician to do is to learn 
the whole milk method and the graxdty cream and skimmed milk 
method. He should discard the methods of top milk dilutions. With 
these two methods he will have at his hand a large range of formulas, 
and if he desires to give more fat than can be obtained by the whole 
milk method he can turn to gravity cream and skimmed milk method. 


Clinical Investigations of Xerophthalmia and Dystrophy in Infants. 
— Bloch (Jowr. Hygiene, January, 1921) states that there arc fats 
which are indispensable for children because they contain specific 
bodies essential for normal growtli. If these lipoid bodies termed 
“fat soluble A” bodies by McCollum are absent from the food 
for a long time an inhibition of growth will occur and the conditions 
which the witer has termed Dystrophia alipogenetica wll finally 
appear. This condition involves a great susceptibility and lowered 
resistance to all infections and often leads to xerosis of the conjunctive 
and cornea associated with night blindness. The .xerosis has a great 
tendency to result in keratomalacia. In its first stage xerophthalmia 
resembles a slight conjunctixltis. The children develop photophobia, 
their eyes are red and there is a slight secretion. Xerophthalmia gen- 
erally occurs in spring, the time when its growth is at its maximum. 
The disease is most frequent among the children of the poorest countrx- 
people, and it is always due to an unsuitable artificial diet, gcneriilly 
tlic replacing of whole* milk partly or completely by centrifuged milk, 
buttennilk or flour preparations. It may appear in children who have 
received whole milk and cream, but in these cases the milk and cream 
have been boiled for too long a time or have been subjected to other 
kinfls of drastic treatment, which liave destroyed the siiecific lipoid 
bodies. Xerophthalmia is easily cured when it is recognized in time. 
The best treatment is cod-Hver oil, but whole milk, cream and butter 
and also eggs contain the ncccssarj- lipoid.s. It is important to remember 
that these foods should be only subjected to the nnlinary short boiling. 
The disease is fairly common in Denmark and apparently more so than 
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in other countries. This is explained by the fact that milk and dairy 
products are a great part of the exports and the natives deprive them- 
selves to furnish these products for market. Many of the cases of 
blindness and leukoma attributed to the eye diseases are perhaps due 
to^ xerophthalmia. This is perhaps emphasized by the fact that this 
blindness is increasing, Avhereas the incidence of gonorrheal and other 
forms of conjunctivitis is becoming less in Denmark, 


Lactic Acid Milk. — Sherman and Lohnes {Joiir. Am. Med. Ass?i., 
October 2, 1920) undertook this study for the purpose of investigating 
the variations of this preparation of milk and to devise a means to 
prevent their occurrence. Lactic acid milk differs from ordinary sour 
or spoiled milk in that it is a sour uncontaminated sterile milk. The 
authors have used it for more than eight months with very good results. 
With their method of mixing, four of the points of advantage which 
are emphasized in protein milk are obtained. There is a relatively high 
protein, a full fat, the fine curd during digestion and the concentrated 
food. They believe that it is the lactic acid in the protein milk that 
stimulates digestion, both gastric and intestinal, and sterilizes the intes- 
tinal content. Lactic acid milk contains only 1.5 per cent, more of 
lactose than protein milk. Lactic acid milk contains nearly twice the 
amount of the soluble salts as does protein milk and less of the insoluble 
salts. They use two sorts of lactic acid milk, one made from skimmed 
milk and the other from whole milk. This makes the formulas very 
flexible as regards the use of fats. Their policy is to begin with the 
product made with skimmed milk and gradually lessen the dilution, 
and when undiluted lactic acid milk is reached the form made from 
whole milk is begun well diluted and the dilution gradually eliminated. 
In order to make the formula smooth barley water is used in the formulas. 
This is of a strength of from 0.5 to 0.75 per cent. The first method is 
to warm the milk, which has been boiled and then cultured, and put it 
aAvay in a fireless cooker or in a nursery refrigerator. If put away in the 
evening at 85 ° F., in the morning it will be found to have undergone a 
proper fermentation with an acidity of from 70 to 90. To prevent 
further fermentation it is put on ice or preferably boiled rapidly. While 
being boiled it must be beaten with an egg beater. The other method 
is more simple. They take the milks, either skimmed or whole, and in 
the morning add the ferment in the proportion of 1 ounce of ferment 
to 31 ounces of milk. This is placed in a warm place until the next 
morning. The whole or skimmed lactic acid milk is then diluted with 
an equal part of whole or skimmed sweet milk that has been boiled, and 
as the aeidity of the lactic acid milk will be from 170 to 190, we thus 
get the desired acidity of from 75 to 95. This mixture is boiled or not 
as deshed and is placed away on the ice, where it will keep well for 
twenty-four hours. Modifications can be made according to the need 
of the case. To supply the carbohydrate needs corn syrup is used. 
Infants show improvement of appetite and they like the formula better 
and are more liable to retain it by this method. They soon lose their 
ashy-gray color. Their temperature becomes more stable. They are 
less fretful. Their sugar tolerance seems less easily broken and gas 
formation is less likely to occur. The loss of weight is overcome by a 
substantial weekly gain. 
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Acrodynia— Weston (ArcL^ Pcd., September, 1920) reports S cases. 
They began with loss of appetite and listlessness. Some had infections 
of the upper respiratory tract and some did not. Intestinal symptoms 
were seen in some and not in others. All had loss of appetite, loss in 
weight and duninished reflexes. Knee-jerks were sometimes absent 
for weeks. Profuse perspiration all over the body with scratching and 
more or less maceration of the skin was a common feature. In every 
case the hands and feet became cold, bluish red and swollen and tender 
and painful to touch. One case had photophobia and inflamed con- 
junctivEB, and this patient also had a small area of necrosis about two 
erupting teeth. Two patients had necrosis of the gums and alveolar 
processes in both upper and lower jaws. One lost six and the other eight 
teeth. None had a temperature of more than 102°. The predominance 
of opinion seems to be that this condition is a food deficiency disease 
like pellagra. The disease is self-limited and therefore treatment 
should be directed toward making the patient comfortable and sus- 
taining the strength by giving a well-balanced diet. 


The Effect of Tonsillectomy on the Recurrence of Acute Rheumatic 
Fever and Chorea. — St. Lawrence (Jour. Am. Med. Assn., October 
16, 1920) studied So children, all of whom had presented one or several 
rheumatic manifestations before the tonsils were removed. The time 
elapsed was an average period of three and a half years. The tonsils 
were markedly hypertrophied in 13 per cent, of the cases, moderately' 
so in 69 per cent, and not enlarged in IS per cent, of the cases. They 
were the site of recurrent inflammation before the tonsils were removed 
in 73 per cent, of the cases. Sore-throat recurred after removal in 7 
per cent, of these cases. At least two operations were necessary before 
the tonsils were completely removed in 22 per cent, of the cases. The 
tonsillar l^'mph nodes were enlarged in 100 per cent, of the cases before 
the operations were performed, while in 59 per cent, they were not 
palpable afterward. One or more attacks of acute rheumatic fever had 
occurred in 42 cases before the tonsils were removed. After tonsillec- 
tomy there were no recurrences in 35 cases, or 84 per cent. One or 
more attacks of chorea had occurred before the removal of the tonsils 
in 40 cases, and there were no recurrences after operation in 20 cases, 
or 50 per cent. Sixty-one cases showed myositis and bone or joint pains 
before the operation, and tlicrc were no recurrences in 47 cases, or 77 
per cent. Fifty-eight cases of organic disease of the heart were present 
in the scries, ^'elve of these patients had suffered at least one attack 
of cardiac failure before operation. One patient suffered one attack 
after operation. TLc e.xercise of tolerance in the cases of cardiac dis- 
ease seemed to be favorably influenced by tonsillectomy in the instances 
in which indication e.xisted for the removal of the tonsils. Nutrition 
and general health were improved and intercurrent diseases were less 
common after the tonsils were removed. 

Experiences with Luminal in Epilepsy. — Grinker {Jour. Am. Med. 
Assn., August 28, 1920) has treated 100 cases of epilepsy with tins 
drug. In this paper he enumerates a number of cases in which the 
drug was used. In some of his cases the psitients haxe been free from 
attacks for a period of three to four years, others from one to two years, 
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and many more for periods of a number of months. During the war, he 
often used sodium luminal. The dose of this is much larger and the 
effects are not nearly so good. Luminal in small doses of from If to 2 
grains once or twice a day was found capable of causing the arrest of 
the convulsions of epilepsy. Larger doses are seldom required, but may 
be safely given. Large doses may be given when beginning treatment, 
especially after withdrawing the bromide. In these cases the dose may 
be reduced to the average dose. No harmful effects have been observed 
from the long-continued use of luminal, and it does not seem to have a 
habit-forming tendency. The effect on the mentality of patients taking 
luminal has been surprising. The patients taking average doses do not 
manifest the mental torpor of those taking bromides. 
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Disturbance of the Circulation in Pregnancy. — Herrick {Med. Clm. 
North America, 1920, iv, 179) describes the case of a woman admitted 
to the hospital while pregnant, with dilatation of the heart and insuffi- 
ciency of its valves, high blood-pressure, congestion of the lungs and 
liver, dropsy and dyspnea. In the treatment of the case a diet was 
given free from salt and the quantity of fluid had been limited to 1200 
c.c. each day. Digitalis was given three times daily. The diet was 
varied and drugs were given to stimulate the action of the kidneys. 
Under, the influence of digitalis the pulse was kept between 60 and 80. 
The patient improved under this treatment and during the first month 
there were no attacks of dyspnea and the patient became much more 
comfortable. The area of cardiac dulness became less, while systolic 
blood-pressure was somewhat less but the diastolic pressure continued 
to be 100, After ten weeks of treatment the patient left the hospital 
in the sixth month of pregnancy and had had no material loss. There 
was no evidence in any way of syphilis. Since going to her home 
the patient has been asked to limit strictly the quantity of animal 
food and also of salt taken. It has been observed that where this is 
done the blood-pressure is not so high. Regarding prognosis, many of 
these cases greatly improve. There is usually, however, some essential 
change in the myocardium and in the small vessels and serious and 
permanent disease usually follows. If ad\dce is pven as to the safety 
of pregnancy in these cases, patients and their friends must be warned 
that during pregnancy the woman must be kept constantly under the 
care of a competent physician. 

Suppression of Urine in Pregnancy and Puerperal Period. — In 
the Lancet, 1920, No. 199, p. 116, Jardine and Kennedy publish 
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details concerning 12 patients who liad suppression of urine during 
pregnancy and the puerperal state. In 11 of these cases the report was 
detailed. It was possible to study the state of the kidneys in 8 and 
in 6 of these in the corte.\' there was developing a symmetrical necrosis, 
3 showed signs of chronic inflammatory condition and 3 had what 
was termed “necrosis of the cortex” of the kidney. In the remaining 
2 of the 8 cases, the woman had practically a chronic nephritis. It is 
obvious that the fact that the urine was not secreted might be due to 
some of these causes. It maj’-, however, not be possible from the 
clinical^ study of the patient to say definitely which pathological con- 
dition is present. In 6 patients there was necrosis in other organs 
than the kidneys. The changes in the urinary organs seem to be 
due to focal necrosis and the location of these lesions was largely 
dependent upon the arrangement of the blood supply. Wherever 
there was necrosis the vessels in the adjacent tissues were thrombosed. 
There are well defined arteriosclerosis in tlrree and there was evidence 
to indicate that some wound or bruising of bloodvessels produced the 
thrombi seen in these patients. Curiously enough the lesions were 
suggestive of those seen in the toxemia of pregnancy. As regards 
preventive treatment, decapsulation and drainage of the kidney do not 
give good results because, as a rule, operation is done after the disease 
has fully developed. These cases furnish another indication for 
preventing and remedying toxemia in pregnant women. 


Pregnant Women Subjected to Vaccination Against Typhoid Infec- 
tion. — ^\''AiiMALE-VAYSSiERE (ffjpicc. ct Obsi., 1920, i, 217) give the 
result of their observations and experiments. A vaccine was prepared 
which was monoA'alent with 500,000,000 bacilli to each cubic centimeter. 
Injections a week apart were made into the e.xtensor surface of tiie 
arm, doses varjdng from 1, 1-1 to 2 c.c. When animals were studied 
there was a positive agglutination in the young but not to so great 
an extent in the others. When rabbits were injected the young die 
before birth or soon after, but the vaccine was given in doses ver^' 
large in comparison with the size of the rabbit. During the last six 
Aveeks of pregnancy Avomcn received vaccination averaging four injec- 
tions each. It could not be seen that this treatment had any bad 
effect on the child. The reaction in pregnant Avornen was essentially 
the same as in the non-pregnant, nor Avas tlic I)Iood altered. IVhcn 
the breast milk Avas studied up to the third injection the agglutinating 
poAA'cr of the milk increased. If the serum of the blood and the scrum 
of the milk Avere tested, the milk serum Avas ahvays loAVcr than that 
of the blood. This seems to depend on the action of the epitlielia 
of the breasts. In the majority of cases the serum of the fetus had 
less agglutinating poAver than the mothers. Ihis Avould indicate 
that in most cases the fetus Avas passively immunized through the 
mother although this is not true of ail. 

An Interesting Dlustration of the Extension of the Sphere of 
Cesarean Section in Its Classical Form.— This is given in a paper by 
Be.anko (“A Classiad Cesarean Section in Pregnant omen Suffering 
from Bronchopneumonia,” Stglo nird., 1920, Ixvii, 201). t le 

sixth month of pregnancy, bronchopneumoma is very fatal for tJie 
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mother, some have a general septicemia with high fever, weakness and 
changes in the heart muscle. Pregnancy usually terminates prema- 
turely with the loss of the embryo‘pr child and treatment in the mother 
is usually^without|effect. Mlother^ patients the disease is localized 
and the mother’s general condition is fairly good, when pregnancy is 
interrupted in these patients they become much worse. Among 
others threatening sjmiptoms develop caused by the mechanical 
effect of pregnancy upon the circulation. These patients are threat- 
ened with heart failure, becoming partially asphyxiated with a rapid 
weak pulse. Some of these cases the writer has treated by the classi- 
cal Cesarean section undeV spinal anesthesia, the mother making a 
good recovery. It is obviously necessary to use great care and judg- 
ment in selecting such cases for operation, for if section be done in, 
unsuitable cases the result will be disastrous. 


Amniofic Hernia. — ^F riend (Surg., Gynec. and Ohst., September, 
1920) described a case of this comparatively rare condition. This is 
found about once in 6000 cases and goes back to the period when 
the embryo is forming and the umbilical cord developing. Among 
the different kinds of umbilical hernia, we find described congenital 
hernia of the cord, amniotic hernia, infantile umbilical hernia and ^ 
adult umbilical hernia. The writer believes that the term “con- 
genital hernia of the cord” is incorrect and should be supplanted by 
the term “amniotic hernia.” The coverings of this type consist of the 
amnion, then a layer of Wharton’s jelly, and then a thin sac continu- 
ous with the peritoneum, and usually so transparent that its contents 
can be seen. In size the hernia may vary, from the tiny protru- 
sion to an almost complete evisceration. Under the title of “ amniotic 
umbilicus” some writers describe what is practically this condition. 
The writer narrates and illustrates the case of a newborn cloild having 
a large ventral hernia, the size of the child’s head, together with unde- 
scended testes. The hernial mass was covered with peritoneum and 
amnion. This seemed to be reflected on to the mass and contained 
a considerable amount of Wharton’s jelly. Through the thin walls 
of these eoverings, one could plainly see the stomach, liver and intes- 
tines. The child lived for two days and at autopsy the case appar- 
ently belonged to the common type of congenital abdominal hernia, 
in which amniotic adhesion was an important factor in causation. 
So far as treatment is concerned, operation immediately after birth 
is imperative. This must be done before the thin membrane cover- 
ing the abdominal wall has a chance to become hard through drying 
and also before the size of the hernial protrusion has been increased 
by the accumulation of fluid in the stomach. Operation can be done 
only on those cases where the contents of the tumor can be reduced 
into the abdomen and the opening in the abdomen closed. If the 
attempt is made to resect the liver or other abdominal organ, the 
child usually dies. In Olshausen’s method, the skin around the sac 
is separated, Wharton’s jelly is removed and the hernia is reduced 
entirely, without opening the sac, followed by suture of the skin. 
Where the protrusion is small, operation is not desired; much can be 
done by keeping the parts carefully clean, using aseptic precautions 
and making pressure on the tumor with adhesive plaster which goes 
around the entire abdomen. The writer lays considerable stress 
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upon the fact that the term “amniotic hernia” should be substituted 
for “congenital umbilical herma” Trhich is often employed. A pho- 
tograph and a roentgen-ray picture accompany the article. 

The Death of Newborn Child from Broken Neck. — Hersm-\n 
(Surg., Gijnec. and ObsL, September , 1920) reports 8 cases of newborn 
children in which the child’s life was lost because the axis and atlas 
were separated, causing death by pressure on the spinal cord. One 
case had been, delivered by a midwife, 4 were forceps deliveries and 
3 were breech presentations. In each case labor was dilBcult, some- 
times prolonged, and considerable force was employed in extracting 
cliild. To make a diagnosis of the condition, the child’s head should 
be allowed to drop severely forward with the cliin on the chest. If 
the thumb of the physician is passed along the spinal column, a depres- 
sion behveen the spinous processes of the axis and atlas large enough 
to admit the ball of the thumb will be found; in the normal condition 
no such depression exists. The wwiter believes that manj^ cases form- 
erely ascribed to apoplexy are due to such separation. Unfortunately 
the writer had no opportunity to hold autopsies, nor could he have the 
advantage of examination by the roentgen-ray. 


The Influence of Cesarean Section upon the Fertility of Patients 
Who Have Had the Operation. — ^^VEBER {Inaug. Diss., Giessen, 1919), 
believes that Cesarean section has a remarkable influence upon the 
fertility of those patients in whom the mortality of children during 
normal birth becomes very high, or in whom the birth of a living child 
in a natural manner is impossible. Atoong these he would class cases 
of placenta previa and contracted pelvis of the third and fourth degrees. 
In placenta previa Cesarean section Teduces the mortality of \'iable 
children to less than 10 per cent. He quotes statistics of normal 
mortality for Cesarean section in all classes of cases at 14 per cent. 
These statistics evidently do not include the results of late years in 
contracted pelvis. It must be remembered that most of these patients, 
without operation, could not produce a living child. In placenta 
previa many cases occur in multipara who are near the end of their 
child-bearing activity. In contracted pehu's of the second or other 
grades, tlie conditions are different. Alany of these patients give 
birth to children through the pelvis. It is estimated that in these 
cases the highest possible maternal mortality is 5 per cent. It is 
true that the operation offers the possibility of sterilization. Where 
the operation is performed for contracted peKas of considerable degree, 
it is estimated that at least 60 per cent, of tliese patients subsequently 
produce children. In the lesser grades of contracted pelvis it must be 
remembered that 80 per cent give birth to living children with little 
or no especial difliculty in a natural way. It is only in the more pro- 
nounced grades of contracted pelvis that radical interference becomes 
necessary. 

The Induction of Labor by Modified Champetier de Kibes Bags.— 
ALvxweli, {Am. Jour. Obul., Hov'cmber, 1919) observed the different 
opinions of obstetricians regarding the ability to measure the fetus 
while still in tlie titcnis. In his series of cases there were 161 infants 
weighing Si pounds or more; lOS of these were bom at or before temi 
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and 53 after. Tlie average duration of labor was 12.1 hours; 15.1 hours 
for tliose over one week overdue; 19.6 for the 16 cases overdue; 10.2 
for 9 cases in wliich pregnancy was prolonged 3 weeks over time and 
12.2 hours in 8 that wei-e a month later. Moreover, labor lasted in 15 
per cent, of the cases for 16 hours or more. This was a very favorable 
showing compared to other statistics. In this group of cases there were 
only four forceps applications; 2 for transverse position of the head and 
2 when the head was low down. One child was delivered by Cesarean 
section after pelvic indications in version were done and operative 
delivery was employed in 51 per cent. In a series of 821 cases reported 
by Enge in tliis series 8.4 per cent, of the pelves were contracted, of 
which 80 per cent, were flat, a very common pelvis where the size of the 
cliild is large. In this series there were 7 Cesareans, 2 symphysiotomies. 
There were 10 generally contracted pelves; 76 simple flat; 17 rachitic 
flat; 1 generally contracted flat; 2 transversely contracted and 1 oblique 
coxalgic patient. Furthermore, it was not found that fetal death from 
overretention in the uterus was of common occurrence. Sendykowski 
studied the literature of the subject over a period of thirty years and 
was able to find but 50 cases of true delayed or missed labor. In 2750 
cases at tire Univei’sity of California Hospital bags have been employed 
to induce labor in 60. The average duration of these labors was twenty- 
tliree and a half hours. The shortest was four hours. The very longest 
94; in 49 of 60 cases the bag was weighted sufficiently to keep up tight 
against the cervix. The lack of uterine irritability becomes evident 
when we know that 79 per cent, of these patients demanded treatment 
because labor had ceased or uterine contractions were very weak. The 
membranes were ruptui'ed in 17 (98 per cent.) shortly after the bag was 
expelled. Pituitrin was given in 30.3 per cent, to stimulate contraction. 
On an average the bags remained within the cervix for thirteen hours, 
altliough the greater nmnber were expelled within ten hours. Twice 
the bag was withdrawn because convulsions developed and twice labor 
failed to appear after the bag had remained in the cervix thirty hours. 
The average time of pains following the insertion of the bag was five 
hours and ten minutes. From these and other statistics it becomes 
evident that differences in tlie irritability of the uterus must be very 
pronounced. Castor oil and quinin have been tried, but in the majority 
of cases they were useless. Operative interference was necessary, 
although 21 per cent, of tibe cases were due at term in_40 per cent, or 
excluding breech extraction 33 per cent. It is also difficult to accu- 
rately check the mortality of the fetus in induced labor, but it is Imown 
that obstetric operations for the termination of induced labor where 
the fetus is premature is followed by high fetal rnortality. There is no 
evidence that in good hands the use of bags predisposes to septic infec- 
tion. In comparison with other reports of similar nature tiiese -reports 
show that the induction of labor at term is considerably different from 
the induction of premature labor. The difference lies in the var;>ang 
behavior of the uterus and in the fact that the uterine muscle is ready 
for labor at term, but unprepared when labor is brought on promptly. 
The reviewer believes there are many valid objections to the use of 
bags in tlae induction of labor. It is admitted that bags frequently 
displace the presenting part and cause an abnormal presentation. The 
use of bags is, if one can believe patients, frequently very painful. Bags 
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do not stimulate retraction of die uterine muscle, and diis is the most 
important because without die dilatation and retraction of die ccr\nx 
die li&ad cannot advance and labor cannot go on. It is not uncommon 
experience in the induction of labor with bags to find that when a bag 
is expelled or removed the cerrix is surprisingly little opened. The 
fetal head cannot descend far when a bag is used as die bag occupies a 
great portion of the cer^ix. The reviewer mudi prefers to induce labor 
by the use of bougies. If .these are inserted under gas anesthesia an 
opportunity is given to dilate the cerdx considerably with die fingers, 
to separate the membranes from the cer\Tx and lower segment and tiius 
to prepare for the dilatation of the cervix and its retraction. Two 
bougies rarely fail to bring on labor efficiently, while in cases in whicli 
time cannot be lost tlie redewer has inserted three bougies, widi very 
good results. - The bougie tends distinctly to a softening of the cerrix 
because its presence acting as an irritant to the uterine muscle produces 
not only dilatation and retraction, but also stimulates the secretion of 
the muciferous glands in the cer\dx. 
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Varicose Veins of the Female Pelvis. — Perhaps no odier subject in 
the large field of gjmecology has been treated so negligently as the one 
on varicose veins of the female pelvis. This subject has, however, 
received considerable attention at the hands of Exige (Surg., Gyiicc. 
and Ohsl., 1921, xxxii, 133), who states that die symptomatologj’ cen- 
ters around one point, and that is the pain complained of and which 
must be carefully analyzed. One usually hears that beginning with a 
definite time diere have appeared cither bilateral or unilateral, usually 
left-sidcd pains of a dull, deep, aching character felt low down in the 
abdomen which grow worse on long standing and arc reliex'cd quickly 
when die patient assumes the recumbent position. This one complaint 
is just as typical for women as it is for men who suffer from varicocele 
and to which the condition in the female has been likened. If sufficient 
attention is paid to diis point die liistory becomes suggestive enough to 
make the examiner look for these veins. All of the odicr symptoms arc 
obscure aiifl may liolcl good for almost any pelvic disturbance. J nen^ 
is commonly a sense of heaxaness in the pelvis and die patient often 
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suffers from constipation. As the patient is usually examined in the 
recumbent position her veins are well drained and, therefore, they are 
not palpable. One would never fail to examine a man standing up if 
he would complain of anything pointing to trouble anywhere around 
the genital organs but custom has made the recumbent examination in 
women a standard. If one will take the trouble to examine the patient 
by rectovaginal touch in tlie recumbent position and then have the 
patient drop her legs and raise her upper body, the author believes that 
it is often as easy to feel these veins in the female as in the male, for the 
veins mil fill quickly and bring out the dilatation and tortuosity in the 
shape of an easily compressible and doughy tumor that is much less 
tender than either an inflamed or an ectopic tube. The tumor will 
disappear again when the patient resumes the recumbent position. 
Furthermore, the author believes that ovarian varicosities are frequently 
overlooked during exploratory operations for pelvic disturbances, 
because the habit of having tlie patient put into the Trendelenburg 
position before the incision is made is quite common, thus putting the 
veins in tlie most favorable position for good drainage. Considering 
the treatment of this condition, if the distention of the ovarian or 
uterine venous units is directly traceable to constipation, the first 
principle naturally must be to regulate the bowel and if visceral ptosis 
is present a proper abdominal support must be added. During the 
period of any conservative treatment it is essential that the patient 
keep off her feet as much as possible so that the veins of the broad liga- 
ment may be in the most favorable position for free flow and all sexual 
excitement should be prohibited. Hot douches should not be given 
as they increase congestion, but slow lukewarm douches with 2 or 3 
per cent, of menthol and 5 per cent, of alum will produce a pleasant 
cooling effect. When the veins have distended to such a degree that 
one must suppose that they cannot return to normal, operative proced- 
ures must be considered. The author does not advise resection of the 
distended veins nor resection of cystic ovaries, as the number of symp- 
tomatic reliefs that he has obtained is suffieiently large to indicate 
that suspending operations, if carried out properly and in conjunction 
with uterosacral shortening, will give the desired result in the cure of 
varicose veins of the broad ligaments and of the ovarian veins in 
particular. 


Tuberculous Salpingitis.— An analytical review of 200 cases of tuber- 
culous salpingitis that were observed in the gynecological department 
of the Johns Hopkins Hospital has been presented by Gbeenberg 
(Bull. Johns Hopkins Hosp., 1921, xxxii, 52), as a result of which he has 
been able to draw some rather interesting and instructive deductions. 
It was noted that tuberculosis of the tube occurred in nearly 1 per cent, 
of all women admitted and was found one and one-half times as fre- 
quently among the colored women as among the whites. Out of every 
13 abnormal tubes removed at operation, one was tuberculous and 
nearly three-fourths of the patients who had tuberculous salpingitis 
were between twenty and forty years of age, while 60 per cent, of the 
married patients were sterile. A family history of tuberculosis was 
reported in 22.5 per cent, while in an additional 2.5 per cent, the con- 
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sort had active pulmonary tuberculosis. The chief complaint of the 
patients vas pain (74.5 per cent.), usually situated in the lover abdomen. 
Not much information vas obtained from the menstrual histor\’, 
although it vas noted that 62 per cent, of the patients had dysmenorrhea 
and 41.5 per cent, menorrhagia. Amenorrhea occurred in only 6.5 
per cent, of the patients. Nearly half of the patients had dysuria, 
nocturia and pollakiuria and more than half of tiie patients vere con- 
stipated. Approximately one-fourtli of the patients attributed the onset 
of their trouble to- some uterine activity (menstruation, pregnancy, 
etc.). Half of the patients had lost veight during their illness but the 
physical examination presented no characteristic findings, except that 
one-fourth of the patients had pulmonarj' tuberculosis. Pre-operative 
elevation of temperature was recorded in 62.5 per cent. The blood 
usually showed either an absolute or a relative leukopenia and a 
reduced hemoglobin. The correct diagnosis before operation was made 
in only 13 per cent, of the cases, and in more than half of these the 
diagnosis was aided by the presence of ascites. In 53 per cent, of the 
cases it was necessary to perform a radical operation and complications 
during the operation occurred in 14.5 per cent, of the patients. One 
hundred and four cases were drained and of these 17.3 per cent, devel- 
oped fecal fistulrc. In one-third of all the patients there was suppura- 
tion of tlie abdominal incision. In 99 per cent, of the cases both tubes 
were involved, in 68 per cent, the peritoneum was involved and in 3 
per cent, the appendix was tuberculous. The operative mortality in 
this series was 7.6 per cent., but the prognosis is grave in the presence 
of tuberculosis elsewhere in the body, where fever exists and where 
the peritoneum is involved. By means of follow-up letters 90 patients 
were traced and of this number 78 were found to be living from two 
months to thirty years after tlie operations and nearly all of those 
who are alive arc in good condition. 


Gynecologic Significance of Appendicitis in Early Life.— It seems 
to be well established that the appendix may undergo considerable 
grades of inflammation and yet eventually be restored to a condition 
of approximate normality. It is entirely probable tliat during the 
inflammatory periods of a chronic appendicitis, a serous or serofibrinous 
exudate is produced which finds its way by gravity into the tnic pelvis 
since one often encounters such an e.xudate in apparently uncompli- 
cated pelves and wonders whence it came. Therefore, Gr.\vf..s (Arch. 
Surff., 1021, ii, 315) believes that it is quite reasonable to suppose that, 
altlvough tliis exudate is usually absorbed by the peritoneum, under 
certain conditions it may be sufficient cither through bacterial or chemi- 
cal influence to destroy the superficial epithelium of the pelvic peri- 
toneum and to stimulate the subscrous connective tissue into the 
formation of organized plastic adhesions; or it may itself become 
organized and form the basis of adhesions. In tliis way ma\- be c.xplained 
theoretically the cases not infrequently encountered^ in which, with- 
out sign or history of gonorrhea or puerperal sepsis, adhesions arc 
found in the posterior cul-de-sac or implicating the surfacc.s of the 
adnexa while the appendix shows only mild evidence of disease, or per- 
haps none at all, to gross appearance. If besides the pelvic adhesions 
there is added a well-defined chronic appendicitis, or the scar of an 
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appendix operation performed in youth, the author believes his explana- 
tion is still more plausible; certainly more so than the attempt to ascribe 
the condition to an 6ntirely improbable gonorrheal infection. Por this 
reason appendicitis in childhood or young girlhood is an affection 
which must be regarded not simply with reference to the diseased organ 
itself but to the serious harm which it may exert on the pelvic oi’gans, 
if left to Avork out its own destiny in a state of chronic inflammation. 
Early operation is therefore indicated in children when there is any 
suspicious eAudence of appendicular infection. In the acute stage the 
appendix should be remoA'^ed immediately to forestall if possible a sec- 
ondary inAmlvement of the adnexa. If pus ^is’ present, every effort 
should be made to drain the pelvis, it being feasible in certain cases 
to drain the pouch of Douglas through the vagina. Excepting in 
cases of localized abscess it is advisable to make a median line incision 
in order that the pelvic .organs may be inspected, and that any abnor- 
malities of position or plastic adherence may be remedied by a proper 
surgical procedure. 
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Studies in the Treatment of Malaria.— Mayne and Moss (Ptiblic 
Health Reports, 1920, xxxv, 3082) review certain experimental obser- 
vations on the use of quinin and other remedies in the treatment of 
malaria. The frequency of relapse under quinin is emphasized, even 
though large doses are given; for example, 45 grains daily for from three 
to eight weeks and smaller doses lead to high percentages of relapse. 
The maximum tolerated dose is 120 grains of quinin sulphate on each 
of two consecutive days. Neoarsphenamine in doses of 0.45 to 0.9 
gram control the febrile paroxysms but do not cure, but this drug, in 
combination with quinin, is more effective in simple tertian infections 
than is either drug alone. 

Syphilis as a Cause of Insanity. — Donaldson {Public Health Reports, 
1921, xxxvi, 67) by means of a questionnaire, ascertained tlie fol- 
loAving facts Avith respect to state institutions for the insane: Percent- 
age of male inmates whose insanity is due to syphilis, 6.2. Percentage 
of female inmates Avhose insanity is due to syphilis, 2.2. Percentage of 
inmates (male and female) Avhose insanity is due to syphilis, 3.9. 
Percentage of male admissions whose insanity is due to syphilis. 
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I 0 . 5 . Percentage of feroale admissions whose insanity is due to s\'philis, 
6.1. Percentage of admissions (male and females) whose insanity is due 
to sjTjhilis, 10.4. The much larger figures for admissions over inmates 
are due to the short period of surn'val of cases admitted for simhilitic 
mental disorders. 


Venereal Disease Incidence at Different Ages,— King and Svden- 
STRiCKER (Public Health Reports, 1920, xxxv, 3091) summarize tlieir 
studies as follows: (1) For the purpose of throwing some light upon 
the question of the age incidence of venereal infections, and in tlie 
absence^ of complete dafa for any definitely and accurately observed 
population group, certain tabulations were made of approximately 
8400 case reports of venereal diseases among white persons in Indiana. 

(2) Considering these cases as fair samples of the total cases of that 
tj'pe which actually exist in the population under consideration, indices 
of venereal disease incidence according to age of onset were computed 
for persons of both sexes and of different marital condition by adjusting 
the age distribution of cases to that for the population of Indiana in 
1910. (3) Wiile the data cannot be considered conclusive, tliey suggest 
the following points; (n) The greatest incidence of venereal infections 
occurs in early adult ages, between seventeen and tu'enty-fii’e. This is 
true of both males and females, (b) The incidence of venereal infec- 
tions is earlier among females than males. The modal or peak age for 
females is nineteen years, while that for males is approximately tiventy- 
one years, (c) While the data are not definite on this point, tlie evi- 
dence suggests that among persons married at the time of report, 
venereal infections were largely premarital in tlie case of males and post- 
marital in the case of females, (rf) There is a wide divergence in the 
incidence curves for males who were married prerious to the time of 
report and for males who had remained single. In the one case, infec- 
tions were confined chiefly to the younger adult ages (under twenty); 
in the other, the incidence in the adult ages (tiventy to tiventy-four) 
was considerably higher than in the younger ages. The effect of mar- 
riage apparently was to greatly lessen the incidence of venereal infection 
among males, (e) Gonorrlica apparently occurs at slightly younger 
ages than syphilis or chancroid among both males and females. (4) 
In view of the limitations of the data with respect to the number of 
cases reported, the stage at which disease was reported, the possible 
errors in determining accurately the age at which infection occurred, 
and the use of the 1910 age distribution of population, these obsemi- 
tions cannot, of course, be regarded as tleflniteiy conclusive. 

Studies on the Lethal Action of Some Meningococci on Mice, with 
Special Reference to the Protective Properties of Antimeningococcic 
Serum.— N kill and T.mw (Hygienic Laboratory Bulletin, November, 
1920, p. 93) endeavored to determine the value of protection tc.st3 
as a method of estimating the thempeutic value of antimeningo- 
coccic sennn. It was found that dead meningococci were about as 
fatal for mice as were living ones, though large do.-^cs were required in 
either case. The method docs not show relative value e.xcept when 
practically the difference is very great. The irregular re.sults do not 
lend encouragement to the use of the method for jiractical purposes. 
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Report on Investigation of Typhoid Fever Epidemic at Greenville, 
Tenn.— HarruB {Pxihlic Health Reports, 1921, xxxvi, 72), a Sanitary 
Engineer, reports an outbreak of 61 cases with seven deaths due to 
contaminated spring water used as a municipal supply. The supply 
was ti-eated with hypochlorite but the disinfectant was not properly 
emploj^ed, and analysis of the water showed it to be of a poor sanitary 
quality. 

The ^Tropin Reactions of Antimeningococcus Seruni. — Evans, 
{Hygienic Laboratory BvUetin, November, 1920, p. 43) gives the 
following summary of the work reported: The phagocytic test for 
bacteriotropins is a workable test which distinguishes clearly between 
a normal serum and a serum containing the specific antibodies. The 
important phagocytic antibodies in meningococcus serum are bacterio- 
tropins. That is, they are not dependent upon complement for their 
activity. A high concentration of tropins does not inhibit phagocytic 
action, but there is in serum a poisonous substance active against 
leukocytes of a foreign species, which suppresses phagocytic activity 
in low dilutions of the serum. No stains of meningococci were found 
wliich resisted phagocytosis after treatment with serum containing the 
specific tropins. All strains of meningococci tested produced tropins 
in inoculated rabbits. But not every inoculated rabbit produced 
tropins, presumably because of individual differences in the animals. 
Some strains regularly produced tropins in higher titer than other 
strains. After long artificial cultivation meningococci may lose their 
tropinogenic power, and their power to respond to active tropins. The 
tropin reactions of meningococci are specific, dividing them into well- 
defined groups, with no cross-reaction between the typical strains of the 
main groups. Sixty-three strains of meningococci were available for 
classification according to their tropin reactions. They were divided 
into four distinct groups, designated R, S, T, and U. Group R included 
61.9 per cent, of the strains; group S included 25.4 per cent, of the 
strains; group T included 4.7 per cent, of the strains and group U 
included 1.6 per cent, of the strains. Groups R, S, T, and U are distinct 
groups. Every strain belonging to those groups was equal to every 
other strain of the homologous group in its power of absorbing tropins 
from serums of the homologous group. The typical strains of groups 
R, S, T, and TJ did not absorb tropins specific to a heterologous group. 
But 4 atypical strains were found which did, in a slight degree, absorb 
tropins of another group. A fifth group (Z) included 6.4 per cent, of the 
total number of strains of meningococci. Unlike the other four groups, 
group Z is not distinct but is related to the others. This relationship 
is shown by a partial absorption of tropins specific for those groups. 
Moreover, the strains of group Z differ in their relationship to one 
another, and they differ in their relationship to the four main groups 
The strains of group Z are further distinguished by a tendency to spon- 
taneous phagocytosis. In the majority of immune serums a good tropin 
content is accompanied by a good agglutinin content. But agglutinins 
may be produced without tropins, and tropins may be produced without 
agglutinins. Under unfavorable conditions the deterioration of agglu- 
tinins and tropins did not follow a parallel course. Certain conditions 
destroyed the action of the agglutinins without injuring the tropins. 
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and other conditions destroyed the action of the tropins ■without injur- 
ing the agglutinins. One hundred and twenty-eight commercial serums 
were tested for their content in tropins. The tropin content was com- 
pared with the agglutinin content as determined in the official test. 
The results of the two tests agreed for 71.8 per cent, of the serums. For 
the remaining 2S.2 per cent, the results were discordant. 


Differentiation between Various Strains of Meningococci by Means 
of the Agglutination and the Absorption of Agglutinins Test. — Butter- 
field and Neill {Hygienic Laboratory Bvlldm, November, 1920, 
p. 9) present their Summary and Conclusions as follows: (1) 
Classification of strains according to their geographic distribution is 
not possible. (2) "When tlie agglutination test ■with type scrums 
prepared from Gordon’s tj^ies ■was applied to the Hygienic Laboratory 
strains, 90 per cent, of them ■vvere classified without further work. (3) 
If the meningococcus suspension agglutinates in a titer of 1 to 100 or 
higher, with only one of the type serums, pro\nded the homologous 
coccus agglutinates in over 1 to 400, it may , in 100 per cent, of the cases, 
he classified at once without resorting to the absorption test. (4) If a 
meningococcus suspension agglutinates ■with two or more type serums 
in equal titer, it may in 100 per cent, of the cases be classified by the 
absorption test. (5) If a suspension agglutinates with tevo or more 
type scrams in unequal titer the highest titer probably indicates the 
type. This was true in 77 per cent, of the cases tried. (6) In the 
monovalent scrums tried the complement-fixation bodies have the 
same specificity as the agglutinins, the complement-fixation titer being, 
as a rule, somewhat higher than the agglutination titer. (7) During 
the course of a year’s time the apparent changing of certain strains of 
meningococci from one type to another lias been observed. 

The Fate of the First Molar.— Butler ({/. S. Public Health Beports, 
1921, xxxvi, 434) states that it is a generally conceded fact that the 
human tooth is undergoing a process of involution due to lack of 
hard usage. Recent investigations by the U. S. Public Hcaitli Service 
not only bear out the above statement but furnish also much food 
for serious thought. The 'first molar, the first permanent tootli to 
make its appearance in normal dentition, is easily the most important 
tooth in the moutli. Not only docs it present tlic largest masticating 
surface but it also largely determines the position of the other per- 
manent teeth to follow it in eruption. In the e.xamination of G3SS 
children the age varied from six years, or tlie year of the appearance 
of the first molar, to seventeen, or ten years after tiic eruption of 
this tootli. The first molar -was found to be the most neglected of all 
tlie permanent teeth and the one most frequently lost. One reason 
ascribed to these facts is given as a failure on the part of p.arcnts to 
recognize this tootli as other than one of the deciduous set. Among 
the children of six years, the year of the eruption of this tooth, 4.8 
per cent, of all these molars was found to be undergoing carious proc- 
cs.ses. This mc.ans 14.3 per cent, of all tlic si.v-ycar-old children 
were found to have one or more of these molars defective. Fi%c \ ears 
later 9 per cent, of all sLx-ycar molars were found to have been 
extracted or to be appearing as necrosed roots; ->1.5 per cent, of all 
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children of this age examined were found to have one or more defec- 
tive or missing first molars, regardless of such as had received pro- 
fessional attention. In order to determine the possibilities of successful 
prophylactic measures 1000 carious areas in first molars were plotted 
as to the location in which they occurred. For this purpose only 
the mouths of children of from nine to twelve years were considered, 
this for the reason that during this period the tooth would have 
been in position from three to five years, during which period no tooth 
would be contiguous to it upon the distal surface but upon the mesial 
there would have been a deciduous tooth. Thus the distal surface 
would have had the advantage of being polished in mastication, an 
advantage which could not be enjoyed by the mesial surface because 
of the presence of the deciduous tooth. The following findings were 
thus obtained: Occlusal cavities, 877; mesial cavities, 110; distal 
cavities, 8; buccal cavities, 3; lingual cavities, 2; total, 1000. It would 
appear that the difference between 110 and 8 would indicate the advan- 
tage of the distal surface over the mesial as a result, the abrasion of 
this surface by mastication, but as seen, the preponderance of cavities 
occurs upon the masticating surface, in the fissures or sulci. To faulty 
development is ascribed the large proportion of occlusal cavities. This 
seems to be of three types: (1) an arrest in the deposit of enamel at 
this point; (2) a lack of calcification in the enamel and (3) a failure 
of union when the enamel rods approximate each other in a more or less 
horizontal position. The writer urges a specialization in care of chil- 
dren’s teeth and a systematic encouragement of early visits to the 
dentist, pointing out that only by early detection and most careful 
operative procedures may this important tooth be preserved for the 
necessary years of usefulness. 


Epidemic Encephalitis (Encephalitis Lethargica, Nona). — Smith 
{U. S. Public Health Reports, 1921, xxxvi, 207) made an investigation 
of epidemic encephalitis which he summarizes as follows: (1) Clinically 
the disease presents a series of symptoms which are found in no other 
affection. (2) The lack of positive epidemiological data renders the 
determination of the length of an incubation period impossible. (3) 
The clinical course of the disease may be divided into three stages: 
A prodromal period with fatigue, lethargy, headache, giddiness, and 
disturbances of vision; the stage of acute manifestations, with vomit- 
ing, fever, paralysis of certain crapial nerves, changes in tendon reflexes, 
alterations in speech, marked general weakness, and, in the majority 
^ of cases, coma of varying intensity; and the period of convalescence, 
which varies. In some cases recovery is complete within ten days or 
two weeks after the subsidence of the acute symptoms. In other cases, 
however, convalescence is prolonged and is accompanied by changes 
in the mental state, definite loss of function of certain muscles, and 
obstinate palsies of the cranial nerves. (4) There was a distinct out- 
break of the disease in the United States during the latter part of 1918 
and the early part of 1919. Beginning with the first case in the city of 
New York in September, 1918, there was a gradual increase in the 
monthly incidence up to and including March, 1919, during which 
month 61 cases occurred. This was followed by a sharp break wdth only 
12 cases in April and 5 in May. (5) The* age distribution of tlie cases 
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in epidemic encephalitis is entirely different from that in poliomyelitis, 
and is, it is believed, in itself alone to be sufficient grounds for tlie 
belief that the two diseases are separate and distinet affections. (G) 
The appearance of encephalitis in epidemic form has, with the 
exception of the cases reported by v. Economo, apparently always 
been preceded by an epidemic outbreak of influenza. This apparent 
relation between the two diseases remains as yet unsolved, and con- 
sequently, therefore, leaves a field for considerable discussion. Of 
the 122 cases of epidemic encephalitis on which definite data were 
obtainable, only 56 cases, or 46 per cent., gave a history of having had 
a preceding attack of influenza; whereas in 66 cases, or 54 per cent., 
the history of a recognized attack of influenza was negative. As shown 
in a previous section of these studies, this influenza attack rate is higher 
in the group of persons having had epidemic encephalitis tlian in the 
general population. The question naturally arises, “ Why? ” In seeking 
a solution to this problem two lines of thought present themselves: 
(a) Believing that epidemic encephalitis is a disease unto itself, may 
not tins difference be due to the fact that those persons who have had 
influenza suffer- a certain lowering of vitality, immunity, or resistance, 
which would render them more susceptible to the invasion of the causa- 
tive agent of epidemic encephalitis when exposed to such a factor? 
If tills be so it would account for the difference in the attack rate above 
mentioned. (5) If, however, the belief that epidemic encephalitis is a 
distinct disease is erroneous, may it not be possible that those cases 
classified as having had a prerious attack of influenza arc really recur- 
rent invasions of the same person witli the causative agent of influenza, 
whatever this agent may be, the second invasion involving or invading 
the central nervous system? An invasion of tlie central nervous system 
direct as a primary attack by this same agent, if such a thing be possible, 
would account for those cases which give no history of a previous attack 
of influenza. In the absence of definite positive laboratory findings in 
connection with the etiology of epidemic encephalitis, this thought is 
merely ofl'cred as a possibility. (7) Sex distribution shows GO per cent, 
of tlie cases males and 40 per cent, females; whereas in influenza the 
attack rate for males and females is about equal. In the cases of epi- 
demic encephalitis without a prc^’^ous attack of influenza, the ratio of 
males to females is 1 to 1 . In those cases having had a previous attack 
of influenza, however, the ratio of males to females is 2.5 to 1. (S) 
Onset was gradual in 71 per cent, of cases and sudden in 20 per cent. 
Tlie case fatality rate, however, was 60 per cent, in the cases with 
sudden onset and 22 per cent, in the cases whore the onset was gradual. 
(0) Lumbar puncture and subsequent examination of the .spinal fluid, 
while revealing very little of a positive nature, should be done in all 
cases where it is possible, ns it is by this means that other conditions 
which might be confused with epidemic encephalitis may be eliminated 
to almost a certainty. (10) Blood examinations reveal v('ry little data 
which may be used for diagnostic purposes. (11) As for enmmunien- 
bility, approximately 900 persons wen; e.xposed in the iintiiediate 
fnmilie.s of the case.s reported in the United States, and among this 
number no socondarv case occurred so far as reports and inquiries sliow . 
(12) The case fatality rate was 29 per cent. (13) The results of animal 
inoculation with brain inatf-rial from two fatal case.s in connection 
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With these studies were negative. The fact must be borne in mind, 
however, that the brain material used had been retained in 50 per cent, 
sterile glycerine for a period of six months prior to the inoculation. 


The Incidence of Tuberculosis Among Polishers and Grinders in 
an Axe Factory.— Drury (U. S. Public Health Reports, 1921, xxxvi, 
159) made a' study of tuberculosis in a Connecticut industrial com- 
munity covering a period of twenty years, with the following results: 
In the group of “polishers and grinders” the maximum number of 
deaths occur at the age of forty-five years instead of at twenty-five 
yeai’s, as among other mill workers. The dust produced in “wet grind- 
ing” is held responsible as the chief cause of the excessive mortality. 
Death-rate from pulmonary tuberculosis per 1000 population: Polishers 
and grinders from 1900 to 1919, 19.0; others in mill from 1900 to 1919, 
1.6; entire mill population from 1900 to 1919, 6.5; general population 
of tovm A from 1900 to 1919, 1.5; general population of town B from 
1900 to 1919, 2.4; general population of town C from 1900 to 1919, 2.1; 
general population, mill district as a whole, from 1900 to 1919, 2.0; 
general population, town of H from 1900 to 1919, 1.1; general popu- 
lation, state of Connecticut, from 1900 to 1919, 1.5; male population, 
state of Connecticut, from 1900 to 1919, 1.7. 


Four Years of Framingham Demonstration.— Armstrong {Am. Rev. 
Tuherc., 1921, iv, 908) states that tuberculosis as a cause of illness 
in Framingham is apparently being brought under control. This 
is particularly true as reflected in the decreasing number of advanced 
cases. As to mortality the tuberculosis death-rate per 100,000 cor- 
rected for certification was 121.5. For the entire demonstration 
period thus far, with similar corrections, including the rate for 1920, 
the figure is 84.2 per hundred thousand — a reduction of about one- 
third. For 1920 the rate was 64.5 per hundred thousand— a reduction 
of about one-half under the prederaonstration rate after four years of 
intensive work. This rate would mean that the same measures if 
successfully applied to 100,000 people, with 100 deaths a year at the 
start, would save fifty lives a year. For the United States as a whole 
this would mean the saving of 75,000 lives annually. In Framingham 
at the beginning of the demonstration the community was spending 
approximately 40 cents per capita per year on all kinds of health work. 
The community is now spending about $2 per capita per year from 
public and private funds combined. In a city of 100,000 people this 
would mean an annual health expenditure of about 8200,000. 


A Statistical Study of Recent Experience with Measles and Whoop- 
ing-cough in Massachusetts. —Henry {Am. Jour. Public Health, 
1921, xi, 302) states that approximately 33 per cent, of the whoop- 
ing-cough and 18 per cent, of the measles in Massachusetts are in 
children under three years. For a period of years (1913 to 1918) 
90 per cent, of the deaths from whooping-cough and 79| per cent, 
of those from measles have been under three years old. The apparent 
fatality rates for the group under three in 1918 were 23^ per cent, 
for whooping-cough and 8 per cent, for measles. For each thousand 
reported cases of measles in 1918 in Massachusetts there were IS deaths, 
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and 14 of these .vere under three. In the same year each tliousand 
cases of whoo^ng-cough represented 92 deaths, and 77 of these were 
under three. Even though there has been on an average four or five 
times as much measles the whooping-cough fatalitv leads for the siv 
years (1913 to 1918) with 2065 deaths compared with 190S for measles. 
11ns IS a total of 39/3 deaths from the two diseases and 337S were under 
three. Measles is more prevalent but less fatal; whooping-couch less 
prevalent but more fatal. In end they cause almost equal numbers 
of deaths and should cause us equal concern. Measuring our success 
by a reduction in deaths from these diseases it is at once apparent that 
our results depend very largely on how successfully we prevent measles 
and whooping-cough in children under three, among whom about 85 
per cent, of the deaths occur (90 per cent, whooping-cough; 79?r per 
cent, measles). Propaganda and methods of control should be more 
specifically directed at the age group under three. It cannot be empha- 
sized too strongly that in these dangerous years, when so many children 
die of measles and whooping-cough or their complications, the most 
careful medical attention and nursing are needed to prevent dangerous 
complications. 


The Destructive Efiect of Oxidation on Antiscorbutic Vitamine.— 
Hess (Froc. Soc. for Exp.^ Biology and Mcdichic, 3921, xwiii, 143) 
states that the antiscorbutic vitamine was destroyed when 4 c.c. of 
a normal solution of hydrogen peroxide were added to a liter of raw 
rnilk, which was then placed in tlie incubator over night. Bacteria 
did not develop in the incubator under these conditions. When SO c.c. 
per capita of this milk was fed to guinea-pigs in addition to oats they 
all dei-eloped scurv^^ in about three to four weeks, a result similar to 
feeding e.\-periments with milk which had been autoclaved for one 
hour at 120° C. The addition of orange-juice to the dietary served 
either to protect or to cure animals on this dietary. Orange-jiiicc sub- 
jected to oxygen for a short period was likewise found to have lost some 
of its potency. It was previously found tliat milk or tomato-juice 
which had been shaken had lost some of this vitamine. Probably this 
deleterious action is partly due to tlie effect of oxidation. The harmful 
effect of “aging” may also be interpreted in this way. As foodstuffs 
undergo oxidative processes frequently in the course of various manipu- 
lations no doubt this factor plays an important role. This action prob- 
ablj' explains tlie differences in tlie antiscorbutic potency of foodstuffs 
which have been treated in apparently similar ways, for example, of 
milk which has been heated in open pans or in hermetically sealed 
bottles. 


Kotice to Contributors. — All comnmnicafions intended for insertion in the 
Original Department of this Joubnai. arc received only with the distind ■undcr- 
ttanding that they are contributed ezeJusirdy to t/iis JovnsAh. 

Contributions from abroad written in a foreign language, if on cx.amination 
they arc found desirable for this Joini.N’An, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished 
to authors, -pronding the request for them be xcrillen on the manuscript. 

All communications should be addressed to— 

Dr. George Morris Tiersoi., 1913 Spruce St., Pluladelphia. Pa., U. S. A. 
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OEIGINAL AETICLES. 

ACUTE ARTERITIS COMPLICATING PNEUMONIA, 

By George Douglas Head, M.D., 

MINNEAPOLIS, MINN. 

Microorganisms may enter the arterial wall either directly into 
the intima from the blood stream, or into the media and adventitia 
by way of the vasa vasorum, or through Ijnnphatic channels, or by 
leukocj^te carriers from diseased tissue in close proximity to the 
artery itself. We know the organisms are there because they have 
been isolated from the vessel walls in typhoid fever, diphtheria, 
septicemia, pneumonia, tuberculosis, syphilis and gonorrhea. When 
such an accident occurs in the course of an acute infection, acute 
inflammation of the artery may result. If the vessel is completely 
occluded b}'^ the thrombus, gangrene of an extremity may occur. 
Such cases have been observed and reported in smallpox, rheumatic 
fever, influenza, gonorrhea and cerebrospinal meningitis. In so 
widespread and common a disease as lobar pneumonia the occur- 
rence of acute arteritis with thrombosis and gangrene should be 
encountered with some degree of frequency. An examination of the 
reported cases proves, however, the rarity of this complication. 

Douillet’s case is a true instance of such a complication, as is 
probably the case reported by Fussell, and that by Brouardel and 
Giroux. Abstracts of these three cases are as follows: 

Douillet’s case.^ 


* Arch, de M6d. et de Pharm. Milit.aire, September, 1901; Abstracted, Am. Jour. 
Med. Sc., 1902, cx.viii, 638. 
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ISIale, aged twenty-one years, who on tJie second daA^ of defer- 
vescence from a mild pneumonia of the right lung began to complain 
of much pain in the left leg, which was soon followed by gangrene, 
and the leg was amputated at tlie point of election. Tlie patient 
recovered. After amputation tlie dissection of the leg showed 
complete obliteration of the posterior tibial artery, the anterior 
tibial and the peroneal being unaltered. The obliteration was not 
due to an embolus but was the result of an arterial tlwombosis. No 
bacteriologic or microscopic examination of the arterial walls was 
made. The patient’s circulation was extremely poor during the 
pneumonia and during convalescence. 

Fussell’s case.- 

Male, aged fortj^-one years, an alcoholic. Seen November 5, 
1906, with a temperature of 103°, pulse 120, respirations 48 and 
complete consolidation of the right lung. Resolution occurred 
and the temperature was normal on November S. On November 1 1 
tlie man developed edema of both hands and cyanosis of the fingers 
of both hands. There was no cyanosis of the lips. There was also 
cyanosis of the lower half of bolJi forearms, witli petechire along the 
lines of tlie superficial veins. The afternoon of tlie same day the 
fingers became black and almost gangrenous. On November 12 
the fingers of both hands were black, cold and shrivelled at the first 
joint. The gangrene advanced, death occurring on November 13. 
The postmortem revealed a bluish-black discoloration from tlie 
forearm dovmward. The tips of the fingers were black, shrivelled 
and dry. A tlirombus filled the interossei arteries to a distance 
one inch proximal to the digital division and completely filling the 
digital branches. Apparently the thrombosis began in the tenninal 
branches and spread upward. 

M. G. Brouardel and hi. R. Gcroux,^ relate a case of acute arteritis 
of the humeral artery, following pneumonia without gangrene, as 
follows: In 1911 Madame H., aged fifty-eight years, was seized 
with a violent chill and pain in the right chest, and a diagnosis of 
frank acute pneumonia of the lower lobe of the right lung was made. 
On the seventh day she complained of pain in the right shoulder and 
arm, with increased temperature and chills. Palpation of the 
humeral artery caused increased pain. Pulsation in the radial 
artery became lost and the limb became white and pale. No 
cardiac findings of an abnormal nature. No complete arrest of 
circulation but simple ischemia of the arm. The autlior concludes 
there was complete obliteration of the humeral nrtcrj' by thrombosis, 
but circulation was maintained by collateral circulation because 
there was no thrombosis in the branches. 

The large number of cases of pneumonia occurring m the army 
camps during the winter of 1918 and 1919 offered a splendid opfinr- 

» Vm Jocn. .Med. .Sc.. 1909. rxxj:vii. 70. 

•> .MW. <lc noi.i(.nux, 1915, xxxv, I2C.S, 
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tunity for observing some of the rare complications of pneumonia. 
In our large experience at the Base Hospital, Camp Wheeler, Macon, 
Ga., one proved instance of acute arteritis with gangrene was 
observed (Case I) . A second case (Case II) with localized gangrene 
of the skin of tlie toes was probablj'- of like origin, and the reports 
of the cases are as follows : 

Case L—A ca^e of lobar imeumonia complicated by arteritis and 
thrombosis of the right femoral and popliteal arteries. Gangrene of 
the leg; amputation and recorcry. 

Sam. B., colored, aged twenty-three years; soldier; of good habits. 
Admitted to Base Hospital, Camp Wheeler, Macon, Ga., November 
1, 1918. Complained of headache, nausea, vomiting and cough 
with fever. 



Case I. — Lobar pneumonia complicated by acute aitoritis and thrombosis of the 
right femoral and popliteal arteries: gangrene of foot and lower third of leg; 
amputation: recovery, Sam. B., aged twenty-three years: soldier. Base Hospital, 
Camp Wheeler.'* 


Family History. Negative. The man had syphilis in 1916 and 
influenza in 1917. On the day of admission, the patient was taken 
with a chill, headache, pain in tlie chest on cough or deep breathing 
and fever (100.8°). The physical examination was negative for 
organic disease except the presence of a few fine cracHing rales with 
slightly impaired percussion note in the lower right lung posteriorly. 

^ Photograph published through the courtesy of Dr, Warren Sisson, of Boston, 
Mass. 
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The diagnosis of influenza ivitli possible lobar pneumonia (right 
lower lobe) was made. The second daj' after admission the patient’s 
tenaperature was 104°, pulse 110, respirations 30. The physical ex- 
amination was negative for organic disease except for an impaired 
percussion note at the bases of both lungs posteriorly, more marked 
on the right, where increased bronchophony and bronchovesicular 
breathing were present. The clinical diagnosis of lobar pneumonia 
in the right lower lobe was made by tlie ward surgeon and confirmed 
by the cliief of tlie service. The patient had his crisis upon Novem- 
ber 5, and on November 8 the clinical note stated that the right lobe 
was clearing but moist rales were still present at the base. On this 
date, eight days after his admission, the patient began complaining 
of a severe pain in the right lower leg and knee. This came on 
rather suddenly without apparent cause. Slight swelling was 
present and tlie tenderness was extreme from tlie knee downward, 
especially in the calf of tlie leg. There was no discoloration of the 
skin, but the leg was cold. On November 14 the patient still 
complained of extreme pain in the right leg. The skin of the leg 
looked white, wrinkled and pinched. There was slight swelling in 
the right foot and a mottled appearance of the leg from just above 
the ankle downward. A total absence of pulsation in the right 
dorsalis pedis was noted and the right popliteal artery showed only 
slight and feeble pulsation. A diagnosis of acute arteritis or 
embolism witli tlirombosis of the popliteal and anterior tibial 
arteries was made. 

On November 29 the note of the condition of tlie right leg read as 
follows: “A line of demarcation is clearly defined on the inner 
aspect of the limb 10 cm. above tlie internal malleolus. The foot 
and ankle are almost completely mummified and black up to this 
point. There are small areas .suggesting moist gangrene over the 
foot. There is also some swelling of soft parts in the calf of tlie 
leg. There is slight increase of temperature. The tissues of the 
leg are hard and indurated; No marked tenderness is present 
although the patient complains of extreme pain in the right leg. 
This, however, is not constant. There is no pulsation in the 
popliteal or anterior tibial arteries. The arteries of the left foot, 
leg and groin show normal pulsation. The pulsation in the iliac 
arteries can be palpated on both sides; physical signs in the lungs are 
clear. The heart is noniial.” 

Urine Examiriciiion. Negative. 

Blood Exctviinaiio7i. Leukocj'tcs, 14,800. Hemoglobin, SO per 
cent. Dift'crcntial count: Polymiclears, SS per cent.; small 
mononuclears, 8 per cent.; large mononuclears, 3 per cent., tran>i 


tionals, 1 per cent. i 

Nose and throat cultures were positive for bfroiifococciis Iieino 
Ivticus. The sputum showed a Type IV pneuinoeoeeiis. ^^as- 
wrniann reaction ]K)sitive. Inasmuch as a line of demarcation and 
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gangrene was established the patient was referred to the surgical 
side for amputation of the leg. The leg was amputated above the 
knee December 2. After amputation a large clot was noted plugging 
the cut lumen of the femoral artery. After this was removed the 
vessel bled freely and had to be ligated. The patient made a slow 
and complete recovery. A pathological study of the bloodvessel 
submitted for examination was reported as follows (Earl Gilroy) : 
“There are multiple round cells in the adventitia of the femoral 
artery. There is slight endarteritis in the media. The interna of 
ves’sel is thick and there is a laminated collection of blood elements 
extending three-fourths across the lumen of the vessel.” 

Pathological Diagnosis: Arteritis of femoral artery with throm- 
bosis of this artery and the popliteal artery of the right leg. 

Case II.— ^ ca^e of localized gangrene of the shin of the toes 
complicating bronchopneumonia. 

Hazelton, Arthur C., aged twenty-six years; white; single; soldier. 
Admitted to the Base Hospital, Camp Wheeler, October 28, 1918, 
complaining of headache, pains in the chest, cough and fever. His 
family history was negative. He had had measles, mumps, scarlet 
fever and chicken-pox. Denied venereal disease. No history of 
dead fingers or chilblains. One day prior to admission, while doing 
his work in the development battalion, the patient was taken with 
cold in the head and cough and pains in the back and legs. He had 
no distinct chill. The patient was admitted to the hospital with a 
temperature of 102°, pulse 88, respirations 28 and the physical 
signs of bronchopneumonia in the bases of both lungs. The clinical 
diagnosis of bronchopneumonia, bilateral, was made. The patient 
was very sick in the hospital from October 28 to November 4, 1918, 
when his temperature began dropping and the pneumonic process 
began gradually to resolve. On November 1, 100 c.c. of anti- 
pneumococcic serum was given. The patient showed no anaphy- 
lactic reaction following the giving of tlie serum or during the 
convalescence. On November 25, one montli subsequent to 
entering the hospital, the patient began complaining of considerable 
pain on the dorsal surfaces of the third, fourtli and fiftli toes of the 
left foot. A few raised, blister-like patches appeared over the 
corresponding toes on the right foot, but not as marked as on the 
left. The appearance of the toes suggested Eajmaud’s disease. 
During November 29 and 30 the patient complained of considerable 
pain and a good deal of oozing from blistered-like areas on the toes. 
The color began to change and the toes took on a bluish, dark color 
and localized areas of necrosis, while ulceration appeared in the 
skin of tile toes over the area where the blisters had first a.ppeared. 
By December 4 the skin began peeling off and tlie ulceration areas 
began filling in. The patient still complained, however, of some 
pain in tlie toes. The color of the toes was. now a light, greenish 
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color. December 8 the skin on the toes had entirely cleared up 
and, aside from slight discoloration, the skin appeared healed, 
but the nail on the fourth toe of the left foot began to show evidence 
of necrosis, and on the twelfth this nail came off. Repeated careful 
physical examinations of this man during this interval of time 
showed no evidence of disease of the heart. He complained from 
time to time of numbness in the left thigh, some headache and 
general nervmusness, but had no fever. The urine examination 
showed specific gravitv% 1022; no albumin; no sugar; few granular 
casts. 

Blood Examination, Leukocyte count, 8400; pohmuclears, 54 
per cent.; small mononuclears, .35 per cent.; large mononuclears, S 
per cent.; transitionals, 2 per cent. Sputum examination showed a 
TjTie n' pneumococcus. The Wassermann reaction was negative. 
The blood culture November 25 was negative. The patient was 
treated s.vTuptomatically during his sickness. At various times he 
was given digitalis, mix vomica and atropin (small doses) . No ergot 
or adrenalin was giv'cn at any time. It did not seem reasonable to 
attribute tlie skin necrosis to the medication giv'en. The diagnosis 
settled upon wag bronchopneumonia, bilateral, complicated by 
gangrene of the skin of the toes of the left foot. 
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Tee rare diseases have, as a rule, a clean-cut, clinical picture 
which enables one to recognize them readily. Periarteritis noflo.‘;<i, 
however, is most bizarre in its manifestations, and the fact tluit 
the disease at its onset or during its cotu^e in not a fen- instances 
resembles that of an acute surgical abdominal condition makes it of 

interest to both internists and surgeons. 

It is not our intention to present a full historical, climcai and 
pathological studv of periarteritis nodosa, since this has already 
been so well done ‘in a number of monographs. Dickson* brings the 


> Jour. Pailiol. and Bartcriol.. lOOS, lii. 31. 
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subject down to 1907; Longcope’ to 1908, Lamb^ has given the 
most complete discussion of this subject and has brought the litera- 
ture down to 1914. Since then the most valuable contribution has 
been that of Klotz,^ The most recent is that of Spiro,® which has 
appeared since this report was begun. Including our own case, the 
number of definitely proved cases is only 42. About a dozen or 
more additional cases have been properly eliminated because they 
do not definitely belong to this group. 

As to the rarity of this disease, Schroetter® has given testimony 
when he regretfully admits that he never encountered a case of it in 
spite of being constantly on the watch ior it in the enormous mate- 
rial which came under his observation in Vienna and elsewhere. 
While it is true that the fully developed disease is so rare, yet, as 
will be referred to later on, it is probable that rudimentary lesions 
of this type may be by no means so infrequent an occurrence, as 
stated by Klotz and Spiro. 

The case which we shall report here is unique even for this rare 
disease, since it is one of the few in which the diagnosis was made 
during life. This has been done in four other cases, in only one of 
which has the diagnosis been verified by autopsy. As, fortunately, 
the diagnosis of our case was made early in the course of the disease, 
we had the unusual opportunity of studying the vascular lesions 
both in the early inflammatory stages as well as in the stage of 
healing toward which it had progressed Avhen death occurred from 
the secondary nephritis. By being thus able to follow the different 
stages of the process and to compare them with the findings of the 
autopsy we have been able to correlate the varying pathological 
and clinical pictures described in the previously reported cases. 

W. S., aged thirty-nine years, was admitted to Mount Sinai 
Hospital on June 6, 1919. His previous history was that he had 
had measles and typhus fever in childhood. As an adult his only 
complaint was recurrent attacks of peritonsillar abscess. His 
venereal history was negative. 

Present History. Seven weeks before admission he had severe, 
cramp-like pains in the left calf which radiated into the foot. Within 
a few days he had similar pains in the right leg. One week later, 
while these were subsiding, he had severe pains in the right lumbar 
region which radiated into the testis. In a few days he had similar 
pains in the left lumbar region. Six days before admission he had 
bad pains in the epigasti’ium which did not radiate and were accom- 
panied with marked distention and a fever of 102°. The pains and 
the fever have persisted. During one of the attacks of lumbar pain 
he passed bloody urine. 

= Bulletin Ayer Laboratory, Pennsylvania Hospital, 1908, v, I. 

“ Arch. Int. Med., 1914, xiv, 481. 

•> Jour. Med. Research, 1917, new series, xxxii, 1. 

^ Virchow’s Arch., 1919, ccxx\di, 1. 

1= Nothnagol’s specielle Pathol, und Thcrap., 1901, xv, ii Thcil, .31. 
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^Yl^en he was admitted to the hospital he was apparently suffering 
irom an acute abdominal condition and he was sent to the surgical 
ser\’’ice of Dr. Edwin Beer, bhortly after his admission he was 
seen by Dr. L. Buerger, who, thinking that he had to deal with some 
lesion in tlie upper urinary tract, cystoscoped him and catherized 
the ureters. No ureteral obstruction was found. The urine was 
negative except for a few epithelial and red blood cells. The urea 
of the right kidney iwine was 0.9 per cent.; that of the left kidney 
was 1.3 per cent. 

On the next morning, when he was first seen by Dr. Beer, the 
patient was cheerful and felt perfectly well; in fact, when he was 
taken to the roentgen-ray department he asked whether he could 
not go home that day. It is worth noting that tliis curious condi- 
tion of being well in the morning and being very miserable in the 
afternoon continued until the time of the operation. The examina- 
tion showed nothing more than a vague epigastric tenderness and 
diseased tonsils, with a marked pharyngitis. He complained of no 
pain, and yet there was a ver^'^ high leukoc^-te count of 3G,000, with 
75 per cent, polynuclear cells and a fever of 102° ! For the following 
week the same condition continued. For four days he had an inter- 
mittent fever of 102° to 103°, when it suddenly dropped to normal 
and remained so for several weeks. The pulse and respiration ran 
parallel to the fever. Tlie leukocj'te count continued very high, 
ranging between 30,000 to 54,000, with the polynuclear cells from 
7G to 90 per cent. At the end of the first week Dr. Beer could elicit 
some tenderness in the right hji^ochondrium on jarring the patient. 
Later on, in the same way, he foimd some tenderness higher up in 
the same area and also in the splenic region. Save for these few 
signs repeated examinations were negative. 

The other clinical data were tlie following. The lilood-prcssurc 
was 160/90. The blood Wassermann was negative. The chemical 
examination of the blood showed 35 mg. urea nitrogen; 95 mg. 
incoagulable nitrogen; 2 mg. creatinin; 0.13G cholesterin per 100 
c.c. blood. The urine was negative save for a few red blood cells. 
Tlie phenolsulphonephthalein test gave an excretion of 04 per cent, 
in two hours. The white cell counts and the results of the catheteri- 
zation of the ureters have already been given. . The blood culture 
was negative. From the smears of the throat a pure culture of 
hemolytic streptococci was obtained. 

Bocntgeii-ray examinations of the cliest, gastro-intestinal tract 
and kidneys were all negative. Examinations of the gastric and 
duodenal contents were also normal. 

Gradually Dr. Beer came to the conclusion that there might he 
.some supjnirativc process in the retrojx,‘ritoneal glands behind the 
lesser omental bursa or perhaps a localized iK-ritonitis in the les^.'r 
sac. An e.xploratory laparotomy, which was {K'rformed b\ I r. 
Buerger on June 19, revealed ]K‘riartcritie nodulirs in the mesentery, 


AfANGES, BAEHR: PERIARTERITIS NODOSA 


165 


a finding which at once cleared up many of the points in the history 
which had been so obscure. 

All the arteries in the mesentery and in the pancreatic region 
were involved. Each vessel had one or more small nodular swellings, 
about the size of a pea, which involved the vessel uniformly like 
small aneurysmal enlargements. Similar nodules were found in 
the mesentery and in the intestinal walls. The head of the pancreas 
was enlarged. There was also a large solid area of fat necrosis in the 
omentum. The nodules were at once recognized as those of peri- 
arteritis nodosa, a diagnosis which was confirmed by the patho- 
logical examination which was made by Dr. F. S. Mandlebaum of 
one of the nodules excised for this purpose. The cultures from the 
nodule were sterile. 

Five daj^'s after the operation he passed bloody lu-ine, but this 
time there were no colicky pains. Two weeks later, shortly after his 
transfer to the Second Medical Division, he had very severe pains 
in both arms, the right being especially sore. This led to the finding 
of the first external nodules, which were felt as definite small nodes 
along the course of the right brachial artery. They were the size 
of a small pea, each of which had a small area of inflammatory 
reaction about it. Eleven days later (July 15) similar nodules 
appeared along the course of the left brachial artery and two were 
also found on the face, one in each anterofrontal region. The latter 
were' the first in which there was distinct pulsation and had no 
inflammatory reaction. Within the following week a few not tender 
and uninflamed nodules appeared on each shin and also along the 
course of the third right intercostal artery. One of the latter was 
excised for pathological examination, the report of which will be 
found later on. Four days later two fresh nodules were found on 
the right side of the neck and one on the left side. Pulsation could 
only be detected in the nodules which had appeared on the face. At 
this time he also had a diffuse maculopapular rash on the hands 
and forearms. 

He remained in the hospital for two months after the operation 
and he left it at his own request considerably improved; his general 
condition was better, although he still ran a low, irregular fever. 
His leukoejfl;e count was also lower, ranging around 20,000. The 
pains also became much less and there were no further crops of 
nodules. The only new symptom was failing vision, which was due 
to a fibrinous exudation on the temporal side of the optic nerve 
heads; this was associated with a low grade of neplnitis, which had 
been present for some weeks. 

On September 3, 1919, he was readmitted to the hospital, He 
stated that he had been quite well for a fortnight, when he again 
felt siek. He had lost mueli weight and his chief complaints were 
weakness and marked dyspnea. The phj^sical examination showed 
an advanced nephritis, with generalized edema. There were also 
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irregular patches of consolidation scattered through both hnnrs. 
Both ventricles of the heart were considerably enlarged. The liwr 
reached to the umbilicus; the spleen could nk be felt. There was 
a marked neuroretinitis. The urine showed an advanced nephritis. 
There was no fever ori admission or subsequently. No glands could 
be felt anj’^vhere. 

The only nodules which could be found were several small hard 
nodules along the right temporal and brachial arteries. All the 
other nodules had disappeared. It is to be noted that no other 
nodules developed during the rest of his life. 

The leukocjde count was 12,000, witli 80 per cent, polynuclears, 
19 per cent, small l3Tnphocjd:es and 1 per cent, eosinophils. Tlie 
blood-Wassermann test was again negative. The blood-chemical 
examination showed urea nitrogen, 49 mg. incoagulable nitrogen, 
100 mg. per 100 c.c. blood. The blood'-pressure was 140/100. The 
sputum was pneumonic in character and amounted to 30 to 60 c.c. 
dail.v. It contained streptococci and pneumococci, but no tubercle 
bacilli. 

The most interesting findings were those in the lungs, which were 
natiu-ally interpreted as being associated with vascular changes of 
the periarteritis nodosa in branches of the pulmonarj' artery. It 
was thought that they might be due to hemorrhages and consolida- 
tion about the aneur.vsmal dilatations or hemorrhagic infarcts. 
No information on this point could be gained from the roentgeh-ray 
examination, which onlj' showed dense shadows from the bases np 
to about the second rib. These shadows suggested pneumonia or 
tumor. 

The electrocardiograms showed inverted 7’ waves in all the leads, 
but Were otherwise normal. 

The terminal stages were those of a cluronic bronchopneumonia 
and advanced ne])hritis. Death occurred on October S, 1919. 

Autopsy Report. General. The bodj' is that of a rather emaci- 
ated man of large frame. No icterus or ]>etechi<'e. IModerate post- 
mortem discoloration of the back. On the forehead, about one inch 
above the outer end of the left ej’^ebrow, is a small nodule about the 
size of a split pea, which is apparently along the course of the tem- 
poral arteries. It is clastic in consistencj'. Irregular thickenings 
can be felt along the course of both brachial arteries. 

Heart. Of normal size. The coronary vessels show a thickcnifig 
of the walls, though no calcification and no distinct atherosclerotic 
patches. In addition, many of tlie descending branches of both 
arteries show irregular thickenings along their course. At the vfr\ 
apex, h'ing ju-st beneath the visceral pericardium, are two node.s, 
jK‘u size and apparently springing from terminal branches of the 
dc'seending ramus of the left coronary. Tiicse are solid, semi- 
elastic in consistency. One consists of a sac wJiich is filled vith old 
bloofl clot, the second n])i>cars to l)c filled with a thrornlnis which 
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has been almost -completely organized and converted into dense 
fibrous tissue. 

lAimjs. Both upper and the left lower lobes appear to be diffusely 
involved by a subacute lobular pneumonia; their cut section is 
pinkish gray in color and in places is very friable. The pleura at 
both apices is densely adherent. The lower lobes of both lungs and 
the intervening patches, between the areas of lobular pneumonia 
appear to be in a state of chronic edema. The tracheobronchial 
l.vmph nodes are moderately enlarged and markedly anthracotic. 

Liver. Of normal size. Surface smooth ; on section there appears 
to be a uniform thickening of the walls of the hepatic arteries. The 
cut ends of these vessels in Glisson’s capsule stand up prominently 
above the cut section. 

Gall-bladder and Bile Pasmges. Appear to be normal. 

Spleen. Weight, 120 gm. About one-half normal size. Outer 
aspect is densely adherent to the diapJiragm and anterior abdominal 
wall. The walls of the splenic arteries are uniformly thickened and 
inelastic. Two of the branches of the splenic, just as they enter the 
hilus of the organ, present at one side a large aneurysmal sac filled 
with old blood clot. At the hilus just beneath the capsule are felt 
three such sacs about the size of a small marble. On section these 
are found to be filled with old blood clot, the periphery of which is 
undergoing transformation into connecti\"e tissue. The spleen on 
section presents a rather dry appearance, with complete absence of 
lymphoid elements. In the center of the outer aspect is a small 
infarct about 1 x f cm., yellowish brown in color and completely 
cut offifrom the rest of the organ by a zone of dense connective tissue. 
Pajicreas. Of normal size and presents no gross lesions. 

Kidneys. The right kidney is slightly larger than normally and 
weighs 240 gm. There is a marked clironic perineplu-itis, so that the 
fatty and true capsules are densely adherent. On the outer aspect 
of the organ is a mass the size of an egg. On section what is left of 
the kidney appears to be compressed by this large hematoma, con- 
sisting of clotted blood which occupies a fibrous sac on the outer 
aspect of the organ. On its periphery the hematoma is limited by 
the fibrous capsule of the kidney. It is apparently a false aneurysmal 
sac belonging to some vessel in the cortex of the organ. It is roughly 
the size of an egg. The rest of the deformed organ presents on section 
a 5 'ellowish-pink appearance and is dense in consistency. The cut 
surface is glassy; the cortical markings are completely obscured. 
The arteries, ineluding the interlobular and arcuate, show a thicken- 
ing of their walls and in a few places an aneurysmal dilatation. The 
latter, as Avell as nearly all the branches of the renal arteries in both 
cortex and medulla, are occluded by a recent thrombus. The left 
kidney is about one-half the normal size and weighs 125 gm. The 
capsule strips easily, disclosing a reddish surface which is ever^wliere 
studded with smaller and larger yellowish-white scars. The ureter 
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and pelvis are implanted in the center of the anterior aspect. The 
organ is of a dense elastic consistency and on section presents an 
irregular narrowing of the cortex, due to the above described scars, 
apparently the result of old infarctions. The cortical striations are 
rather obscured. Here and there throughout tlie cortex the arcuate, 
interlobular and larger branches of renal artery are thickened and 
along their course present occasional spherical aneurysmal sacs. On 
cross-section of the kidney these are seen to vary in size from a pin- 
head to a few which are about the size of a pea. All are filled with 
red tlirombus, apparently deposited some time ante mortem. 

Adrenals. Of normal size. Cortex narrow and contains relatively 
little lipoid material! The organ otherwise shows no abnormalities. 

Gastro-iniestinal T rad. Stomach : The entire mucosa is intensely 
congested and on the posterior aspect near the lesser curvature 
shows four shallow ulcers. The largest is the size of a thumb nail. 
The base of these ulcers is apparently formed by the mnscularis and 
in the base are seen both recent and old hemorrhages. The edges 
of the ulcers are neither thickened nor undermined. Along the 
lesser cur\'atiire both the coronary arteries and the gastric branch 
of the gastroduodenalis artery are thickened and present along 
their course eight or nine aneurysmal sacs. About five of them, 
which are the largest, are along the course of the coronary artery. 
The very largest is about the size of a .small grape. They are filled 
with red thrombus, which is undergoing organization. The entire 
mesentery, especially of the small intestines, is studded with numer- 
ous nodes varying in size from a pinhead up to a fcAV the size of a 
small grape. They are lying along the branches of the mesenteric 
arteries, most of them being about one to one and a half inches from 
the intestinal insertion of the mesentery. Others are found in various 
places in tlie mesenter\-, a few also on the surface of the intestine at 
die mesenteric attacliment. The intestinal tract, however, aside 
from irregular patchy congestion of the mucosa, shows no circulator^’ 
disturbances. 

Brain. Shows no gross changes. 

Systemic Arteries. Including the aorta they show moderate 
thickening of the wall and loss of elas-ticity. In the aorta arc a fc^v 
■small ])atchcs of atherosclerosis beneath its intima. As to the fre- 
quency of occurrences of ])criartcrial nodes along the cour.se of the 
svstemic vessels, notliing can be said because of the limited pcnni.s- 
.sion for tlie autopsy. Only a few small jiicces of brachial and tem- 
poral and intracranial vessels could be excised for microscopic study. 

Microscopic Examination. Numerous sections were made from 
each organ and from arteries and vein.s in various parts of the 
svstemic, splanchnic, coronarj", intracranial and puhnonar>' cirai- 
liition. The material was .studied with henmtoxylin-eosin, van 
Giesen and IVcigcrt’s clastica stains. 
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I. Branch of the Svjierior Mesenteric Artery Which Was Removed 
at the Ojieratwn (June 19, 1919). The section shows a fusiform 
dilatation of the artery, the lumen of which still contains fluid 
blood. In the wall of this vessel the lesions consist of two types: 
(1) An acute and subacute inflammatorj’- process in the adventitia 
on one side of the vessel. Both the adventitia and the periarterial 
connective tissue at this side are extensively and densely infiltrated 
with small round cells, plasma cells and polynuclear leukocytes. 
The relationship of this inflammatory lesion to the vasa vasorinn 
cannot be definitely ascertained. (2) The second conspicuous 
lesion consists in a remarkable homogeneous appearance of the 
media throughout the greater part of the circumference of the vessel, 
which gives the appearance of an actual necrosis of the muscle 
fibers in this coat. Here and there in this degenerated media there 
are collections of round and polynuclear leukocytes. Scattered 
through the degenerated media are fibroblasts which are apparently 
undergoing some proliferation. The damage has apparently 
occurred so aeutely that the intima as yet shows no changes. 

II. Aneurysmal Node from Intercostal Artery (Removed July 17, 
1919). The vessel shows an extensive sacculated aneurysmal 
dilatation, the lumen of which is occluded by a mixture of blood- 
platelet, thrombus and red clot. The wall of this aneurysmal sac 
for two-thirds of its circumference consists of dense connective 
tissue, whereas in the other one-third of the circumference the 
various layers of the arterial wall can still be made out. Here, 
however, the musculature of the media is markedly atrophic, and 
between these scattered muscle fibers is a peculiar bluish staining 
material, apparently a hyaline form of degeneration of connective 
tissue. In the expanded two-thirds of the circumference the wall 
consists solely of dense connective tissue which contains a large 
hemorrhage, probably a dissecting aneurysm. The elastic-tissue 
stains show no elastic tissue fibers in this part of the wall. Only in 
the small segment previously described as presenting some remnants 
of the structure of the arterial Avail are still to be seen some strands 
of elastic tissue undergoing marked fibrillar degeneration. 

III. Autopsy Material (October 8, 1919). Heart Muscle, Left 
^^entricle.• Muscle fibers are rather thin and atrophic. The stria- 
tions are poorly marked and there is considerable bipolar pigmenta- 
tion.. The small arteries in places shoAv a slight uniform thickening 
of their Avails. 

Heart Muscle, Left Ventricle: This section has been taken 
perpendicular to the serous surface and in addition to the thickness 
of the A’^entricular Avail contains the visceral layer of the pericardium 
and several large arteries. These A^'essels present a remarkable 
appearance. In places the arterial AA^all is enormously tliickened, 
due to a productive inflammation in the media and intima. The 
thickened area consists of young interlacing fibroblasts b'uig in a 
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peculiar pale blue staining intercellular substance. The media at 
this site shows a replacement of large areas of muscle fibers by the 
same peculiar pale bluish substance containing occasional young 
fibroblasts. At times this degenerative process involves the inner 
part of the media, in other places the peripheral part, whereas in 
still other sites it forms a patch}^ streaking throughout the muscu- 
lature of tlie media. The process appears to be tlie end-stage of 
some degenerative phenomenon in the media, which has resulted 
subsequently in a compensatory proliferative and nodular thicken- 
ing in the intima. The adventitia shows relatively little change. 
Where the thickening of the intima and scarring of the media are 
most marked the adventitia is often involved by a dense connective 
tissue in which small collections of round cells are to be found. The 
vasa vasorum occasionally show a uniform thickening of tlieir walls 
and occasionally show a small tendency toward round-cell infiltra- 
tion in their immediate vicinity. 

Deeper in the heart muscle, branches of the coronary arteries 
just described show in places a similar involvement. In one such 
branch alrnost the entire vessel has been replacerl by a loose con- 
nective tissue, lea\'ing only a minute lumen in the center. In this 
small vessel the structure of the media has been almost completely 
obliterated by dense hyaline connective tissue. In addition to the . 
changes described in the last section the heart muscle presents 
occasional small areas of interstitial scarring. 

Coronary' ArteiA-: This section passes tlirough the site of one of 
the small aneurysms on the descending branch of tlie left coro- 
nary artery. The greater part of the circumference of this structure 
is occupied by old, dense, connective tissue, muscle fibers of the 
media being present only in one small segment of tlie circumference. 
The entire lumen of the vessel has been closed by a recent blood clot 
which on its periphery is undergoing active .fibroblastic invasion. 
TJie vessel looks as if it had undergone a marked uniform e.vpansion 
prcAnous to the occurrence of the thrombosis. Weigert’s elastic 
stain shows an almost complete disappearance of alb the elastic 
tissue in the vessel wall, no trace of the internal elastic membrane 
being i-isiblc. Only in the peripherv, in tlie adventitia, are small 
clastic fibers to be discerned, 

A second section, also through the thrombus of the coronary 
artery, presents almost an identical picture except that in one-half 
of the circumference of the vessel the muscle fibers of the media 
arc still fairly well pre,servcd. The rest of the media in this portion 
of the vessel wall, especially the peripheral layer, has been rcplacwl 
by an enormous mass of loose connective tissue consisting of thin 
spindle-shaped fibroblasts running circumferentially in a peculiar 
granular blue-staining intercellular substance. This bluisli staining 
material is probably the remains of a degenerative process. One of 
the small vasa vasorum in the region has been completely clo^l !)>' 

\ oung vascular connective tissue and then rcc.analircfl. 
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Small Descending Branch of Right Coronary Artery Near the 
Apex of the Heart: This vessel, which grossly appeared to be a 
sacculated aneurysm, appears microscopically to consist chiefly 
of a completely organized thrombus which has been recanalized. 
The wall of the vessel consists chiefly of old, dense, connective tissue, 
only a narrow band of muscle fibers being still present three-quarters 
of the way around the periphery. The internal elastic membrane is 
ruptured and shrunken so that it can be traced less than half the 
distance about the circumference of the vessels. The portion that 
remains is thin and atrophic and in places has undergone a fibrillar 
degeneration. In the other half of the circumference of the vessels 
only occasional small degenerated fragments of elastic tissue are 
to be seen. 

Medium-sized Branches of the Coronary Artery; Show an irregu- 
lar patchy scarring of the media, in places almost completely replac- 
ing the muscle fibers except for the circumferential ones on the 
periphery. The media shows an enormous nodular thickening, 
irregular in distribution. The internal elastic membrane shows a 
remarkable fibrillar degeneration which in places amounts almost 
to complete absorption. There is a small amount of newformed 
elastic fibrils in some of the scars in the media. In one place on the 
periphery of the vessel a rupture of the external elastic system has 
occurred. 

Lung: Moderately anthracotic. Many of the alveoli as well as 
the interstitial tissue of the interalveolar septa contain heart failure 
cells. Pleura is moderately thickened by old, dense, connective 
tissue containing considerable anthracotic pigment. Here and 
there throughout the lung there is a considerable increase in the 
interalveolar connective tissue, but this is very irregular in distribu- 
tion. The branches of the pulmonary artery appear to be normal. 
Some branches of the bronchial artery, however, show a fibrous 
thickening of the intima and media. The essential lesion in this 
lung, however, is a brown induration. In the elastic stains the 
bronchial vessels show an irregular fibrillar ‘degeneration of the 
internal elastic membrane. 

Liver: Marked parenchymatous degeneration, probably post- 
mortem. There has apparently been an intense passive congestion. 
The centers of the lobules show marked dilatation of the sinuses, 
with atrophy and a brown pigmentation of the liver cells. In the 
periphery of the lobules the cells are large and are apparently under- 
going some compensatory hypertrophy. The small branches of the 
hepatic artery in this section show no change. Liver capsule is 
slightly thickened. 

Hepatic Artery, Medium-sized Braneh: Shows an advanced 
degree of the characteristic pathological changes described in the 
coronary artery. The media is diffusely studded Mth bluish stain- 
ing scar tissue. There is a similar irregular fibrous thickening of the 
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iiitima. In another medium-sized brancli tlie i)atchy scarring of the 
media is found to he chiefly in the circular coat. In this branch the 
lumen is completely closed by dense connective tissue, apparently 
an organized thrombus. Between this dense connective tissue and 
the circular coat of the media there is a zone of pale blue staining 
material, homogeneous in character and containing a few fibroblastic 
nuclei. This is probably merely a degenerated connective tissue. 
The elastic stain shows that there has been a marked fibrillar 
degeneration of the interstitial elastic membrane which has ruptured 
so that it can only be traced about two-thirds of the way about the 
circumference of the arterj'. On the side where rupture of the 
elastica has taken place tlie vessel wall has undergone a bulging so 
as to fonn a shallow, sacculated aneurj'sm. 

Spleen: Marked dilatation of the sinusoids and lymphoid hypo- 
plasia. The trabecula; show a marked thickening. On one large 
septum there has been a tremendous increase in dense connective 
tissue and in the center are tlie remains of old extensive hemorrhage. 
In places the reticular tissue is distinctly increased. Many of the 
smaller vessels show an irregular hyaline thickening of the intima, 
but no tjTiical changes. 

Splenic Arterj': This is one of the main branches of the splenic. 
It is completely occluded by a ini.xture of blood-platelet thrombus 
and red clot. The thrombus is beginning to undergo organiza- 
tion at the periphery. Almost the entire media is replaced by old 
connective tissue, some of which stains bluish in the hematoj'xlin- 
cosin preparation. As a result of this diffuse fibrosis of tlie media 
no line of demarkation can be made out between tlie intima and 
the media. In tlie Van Giesen stain some muscle fibers arc still 
found to be pre.sent in one-half of the circumference of the vessel, 
but these can only be positively discovered in the peripheral portion 
of tlie circular layer and in the longitudinal layer. On one side of the 
vessel a tremendous expansion has apparentlj' so tliinned the wall 
that it merely consists of a narrow layer of dense fibrous tissue which 
is apjiarently upon the point of rupture. Although the entire ve.ssel 
wall has been stretched by this aneurysmal dilatation the bulging 
of the wall is more marked at this particular point. The clastic 
stains show practically a complete disappearance of all elastie tissue 
in this vessel wall. 

Pancreas: Shows a moderate degree of chronic diffuse inter- 
stitial pancreatitis. In the interstitium is one vc.ssci which is com- 
pletely occluded by old, den.se, connective tissue taking a pale i)hic 
.stain and containing relatively few fibrohlaslic nuclei. This organ- 
ize<l thrombus has been partly rccanalizcrl. On the periphery it 
fade.s off into pink staining scar tissue of tiie media. Only in the 
peripliery of one-half of the circumference of the media are there 
any muscle fibers. I n the other half of the circumference the fibrous 
wall had aj)[>aremly undergone a markeil aTieury.'.mal dilatation 
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before the lumen became thrombosed and the thrombus organized. 
The elastica can only be traced in the former half of the vessel and 
shows a fibrillar degeneration. The other half of the circumfer- 
ence contains no elastic tissue, apparentl.y due to a rupture of the 
internal and external elastic membrane before the aneurysmal bulg- 
ing took place. Other smaller vessels show similar though less 
marked changes. 

Stomach: The sections show a shallow ulceration the base of 
which consists of acutely inflamed submucosa. The polynuclear 
leukocytes infiltrate downward into the musculature. Some of the 
small arteries in the submucosa in this region show fibrous scarring 
of their media. Near one such vessel there is an old hemorrhage. 

Branch of the Superior Mesenteric Artery: The vessel shmvs a 
uniform expansion to about three times its normal diameter and is 
occluded by a mixture of blood-platelet thrombus and red clot, the 
former of which is already undergoing fibroblastic invasion. The 
media of the vessel, except in its most peripheral portion, is com- 
pletely replaced by a dense, hyaline, connective tissue. Throughout 
the eiltire circumference no trace of an elastic membrane is to be 
seen in the Weigert elastica stains; in fact, all elastic tissue has dis- 
appeared from the vessel wall except for the irregular fibers which 
normally are present in the adventitia. 

Branch of the Inferior Mesenteric Artery: Shows changes simi- 
lar to the previous one, namely, aneurysmal dilatation which has 
recently been followed by thrombosis and beginning organization 
of the clot. The musculature of the media has been almost com- 
pletely replaced by hyaline connective tissue in which the elastic 
system has completely disappeared. Some smaller branches in the 
section show a patchy scarring of the media at some one place and 
thickening of the intima opposite this site. The elastica in these 
smaller vessels is well preserved except on the diseased side of the 
vessel, where fibrillar degeneration has taken place. 

Kidney: Presents a remarkable appearance throughout most of 
the cortex. The tubules have shrunken to solid cords, consisting 
chiefly of nuclei which are buried in a dense connective tissue. The 
glomeruli are everywhere well preserved except for a moderate 
dilatation of Bowman’s capsule. The cause of the remarkable 
atrophy of the tubules with subsequent replacement fibrosis is to 
be seen in the extensive disease of the arteries throughout the 
sections. This is very similar to that which has pre\fiously been 
described, consisting either of patchy scarring of the media or a 
more or less complete replacement of the muscle fibers of the media 
by hyaline scar tissue which often takes a pale blue stain in the 
hematoxylin-eosin preparation. The medium-sized and larger 
branches are most extensively involved, though even the inter- 
lobular and arcuate arteries show extensive disease amounthig often 
to complete occlusion due to narrowing of the lumen or to throm- 
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l^osis. Many of tlie niediinn-sized vessels, down to arteries the size 
of the interlobular, often show anciirj'sinal dilatation either fusi- 
form in shape or sacculated due to bulging of one side of the vessel 
wall. ]\Iany of these aneurj'sms are thrombosed and the thrombus 
more or less completely organized. The elastica stains show varjing 
degrees of fibrillar degeneration in all the arteries. In vessels which- 
are most extensively diseased this amounts to complete disappear- 
ance. In vessels in which no dilatation and no thrombosis have 
taken place the lumen is often markedly narrowed due to the tre- 
mendous increase in hyaline connective tissue in the intima. It is 
this gradual reduction in the blood suppl}" Avhich has apparently 
been responsible for the atrophy of the tubules, the more or less 
diffuse fibrosis and the subsequent shrinking of the organ. 

Renal Arterj’^: This shows verj”^ much less disease than do the 
smaller branches just described in sections of the Icidne}'. There is 
some patchy scarring of the media. In the Weigert elastic stain 
the internal elastic membrane shows a fairly marked fibrillar degen- 
eration which is most pronounced at one side of the vessel where the 
intima shows a marked fibrous thickening. 

Adrenal : Both cortex and medulla are of normal size, the cortex 
containing a normal amount of lipoid material. No vessel changes 
are discoverable. 

Brachial Artery: Shows small patches of scarring scattered 
through the media. This, however, is not very marked. The elastic 
system is also well preserved. In one of the brandies of the brachial, 
however, there is a large scar in the media at one side of the wall and 
an e.xtensive fibrillar degeneration of tlie media whicli has here 
ruptured, permitting aneurj'smal sacculation. 

Brachial Vein: Shon’s no changes. 

Common Iliac Artery: Shows peculiar pale blue staining mate- 
rial between the muscle fibers in the inner portions of the media. In 
the elastic stain this appears to be due to a fibrillar degeneration 
of the elastic tissue. In one-half the circumference of the vessel 
this degeneration of the media is most marked and tliere is c-xtensive 
hyaline thiekening of the intima. In places this thickening of the 
intima appears to be of an atherosclerotic nature in tliat it contains 
masses of cholesterin. 

AneurA-smal Node on the Temporal .-Vrter}-: This appears to be 
an aneu^-.smal expansion of the vessel whose walls are ex-tensively 
degenerated. Very few muscle fibers can be found in Avhat remains 
of tlie media, which consists almost entirely of hyaline connective 
tissue, in places taking a pale blue .stain. TJie lumen of this aneurys- 
mal sac has been occluded bj* a thrombus of tlic blood-platcict tj pe, 
which is about two-thirds orpnized. In the vessel wall one cannot 
differentiate between the intima and merlia, csi>edally as the elastic 
stains fail to show even a trace of the internal clastic membrane. 

Wrtcbral .Vrtcry: Shows only occasional small patches of scar- 
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ring in the media. The intiina is markedly thickened and the inter- 
nal elastic membrane shows a very extensive fibrillar degeneration, 
especially on one-half of the circumference. 

Middle Meningeal Artery ; Ilere the same degenerative processes 
are to be seen in the media and on one side of the vessel wall. There 
is a very marked fibrillar degeneration of the internal elastic mem- 
brane whiclx has ruptured. An extensive thickening of the intima 
at this side has, however, apparently prevented rupture of the vessel 
wall or sacculated dilatation. 

Summary of Pathologic Studies. In the branch of the superior 
mesenteric artery removed at operation on June 19, 1919, while 
the patient was still in the acute stage of his illness, the lesion Avas 
essentially an acute and subacute inflammatory process involving 
chiefly the adventitia and the periarterial connective tissue. This 
periarterial inflammatory process AA^as associated Avith and probably 
directly responsible for a true necrosis of the muscle fibers in the 
media of the vessel. Although AA^e were unable to prove the mechan- 
ism of this necrosis, aa^c believe it to have been due to occlusion of the 
circulation in the A^asa vasorum by the periarterial inflammatory 
infiltration. 

In the material remoA^ed one month later, on July 17 (an aneurys- 
mal node of an intercostal artery), little evidence of an acute inflam- 
matoiy process could be discoA'-ered. The lesions Avere similar to 
those found in the arteries at autopsy. 

At the autopsy Avhich was performed three and a half months after 
the operation (October 8) the disease AA^as found to involve all the 
systemic vessels, including the coronary, splanchnic, bronchial and 
cranial arteries. '\^essels the size of the brachial and common iliac 
arteries shoAved the least damage, the most extensive lesions being 
found in medium-sized arteries, such as main branches of the renal, 
splenic, coronary, intercostal and superficial temporal. Much to 
our surprise no trace of the acute periarterial inflammatorj^ process, 
Avhich was so conspicuous in the material removed at the operation, 
could be found in spite of an extensive search. The vascular lesions 
as they existed after death apparently represented the end-stage of 
the disease, namely (1) extensive fibrillar degeneration of the internal 
elastic membrane amounting in some vessels to complete absorption, 
(2) fibrous-tissue replacement of the degenerated muscle fibers of 
tlie media, and (3) compensatory thickening of the intima, appar- 
ently a vain attempt to strengthen a much Aveakened arterial wall. 

The intense degeneration of the elastica and tlie fibrous scarring 
of the media often resulted in rupture of the former and stretching 
of the latter, so as to form a sacculated aneurysm on one side of the 
vessel. When this did not occur the compensatory thickening of the 
intima on the side of the vessel, which presented the more extensiA’^e 
degeneration of elastica and fibrosis of the media, often gradually 
narrowed the lumen until the vessel was completely occluded or 
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finally became obstructed by the fonnation of a blood-platelet 
thrombus. 

This case is remarkable because the V'ascular lesions found at 
autopsy represent the end-stage of a periarteritis nodosa, in Avhieh 
the acute periarterial inflammatory process has long subsided and 
the disease was progressing toward healing. Death occurred from 
renal insufficiency, due to the gradual atrophy of tubules.and replace- 
ment fibrosis in the interstitium consequent upon the gradual and 
progressive reduction in the circulation througli the diseased renal 
vessels. The one other case of similar nature in Avhieh all the arterial 
lesions found at autopsy had advanced to the stage of healing Avas 
reported by Spiro.® 

From the standpoint of etiology our case is also important. It 
gives A-ery positiA-’e support to the contentions of those AA'riters aa’Iio 
maintain that s.ATJhilis is not the cause of the disease. The tAA'o 
^^^assermann tests AA'hich AA-ere made, one early, the other late, in 
the course of the illness AA-ere both negatiA^e, and, furthermore, 
nothing of a SAqiliilitic character was found in any of the pathological 
examinations. Syphilis, if it plays any role at all, is purely second- 
ary. Klotz, Dickson and Spiro have discussed this point A'cry fully 
and AA-e agree AA-ith their conclusion that s.Aq)hilis may luiA-e had sotne 
predisposing effect on the bloodA-csscls in the patients in AA-hom it AA-as 
present. It is true that a number of cases haA'e been rej)orted 
(Benedikt, Sclimorl, Lamb, Klotz, Spiro and others) in which the 
^Yassermann test AA-as positiA'e, yet nothing of a luetic nature Avas 
found in the gross or hi.stological specimen. The pathological 
differences betAA-een periarteritis nodo.sa and syphilitic arteries are 
A-ery great and spirochetes haA'e ncA’^er been demonstrated by any 
obserA-er in the former. The fact that great improA-ement AA-as 
noted after .specific treatment in the patients of Benedikt aiul 
Schmorl has no significance, since Benedikt ’s case AA-as ncA-er proA-cxl 
by autopsy, and Schmorl’s case, on Avhich so much stress has been 
laid, Avas A-ery poorly obscrA'cd and the report of it is a-ci-a- unsatis- 
factory. The only reference to it AA-hich we could find is that aa-IucIi 
is contained in a discussion on Benda’s paper on .specific arteritis 
before the Deutsche pathologische Gascllschaft in H303, Avhen 
.Schmorl took e.xccption to Benda’s statement that periarteritis 
nodosa Avas not .specific. Ilis remarks, in full, arc as folloAvs:^ “A 
fifty-thrcc-ycar-old Avoman, avIio had had A-aguc symptoms, devel- 
oped nodules in the right loAver abdominal region and right thigh. 
These Avere excised and proA-cd to haA-e all the charaeteri.stic of 
periarteritis nodosa. An energetic antiluetic treatment ciiu.sed the 
rapid improvement of all tlie sA-mptoms and the disappearance of 
the nodules on the right thigh. Tavo years later she died of an acute 
portal thrombosis. At the autopsy no changes could be found in the 

J \-crliai'.dlur!Keii dcr (icntscli. patholosis-ch. 1003, 003. 
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vascular system which would correspond to those of periarteritis 
nodosa; what was found were residues of the same in the form of 
small fibrous foci in the kidneys, liver and heart, which were very 
closely related to the bloodvessels. He believed that the excellent 
results of the specific treatment would surely leave no doubt as to 
the syphilitic origin of the disease.” 

The fact that the patient improved under specific treatment is no 
proof at all, since the improvement may have been independent of 
this treatment, for in our own patient the pathological examinations 
of the autopsy material gave definite proof of healing -without any 
such treatment. It is also to be noted that SchmoiTs case was 
observed in 1903 before the days of the spirochete and salvarsan. 
Additional proof, if any is demanded, is afforded by the observations 
of Lamb, Spiro and others that a similar disease exists in stags and 
other animals. 

It is true that one may easily fall into the error of confounding 
specific arteritis with periarteritis nodosa. We are indebted to Dick- 
son, who laid the greatest stress on the necessity of the differentia- 
tion of the two conditions. He even went so far as to propose a new 
name, polyarteritis nodosa acuta, for the cases of true periarteritis 
nodosa and to allow the latter name to be used for the cases which 
are sjTDhilitic. This suggestion has wisely not been adopted, as it 
would only cause added confusion, and the name originally proposed 
by Kussmaul is too firmly established to be discarded. 

It is to be regretted that our case has shed no light on the possible 
bacteriological relations of the disease, for aerobic and anaerobic 
blood cultures which were taken during life were sterile as well as all 
the cultures from the various nodules. All the other blood cultures 
which have been reported have also been sterile. But the same 
cannot be said concerning the nodules from the cultures of which 
a variety of organisms have been obtained. These include strepto- 
cocci, staphylococci, Bacillus coli and Bacillus influenzcne. These 
varied results tell their own story and it is needless to add to the 
discussions of this topic which have already been published by Lamb, 
Klotz and Spiro. Their findings and their animal experiments have 
led to no definite results. As regards Klotz’s suggestion of the 
possible relations of the Streptococcus -viridans, it is to be noted 
that it was absent in the throat cultures in our patient and it was 
never found in any of the other bacteriological examinations. 

Nevertheless, all the e-^ddence which has been presented would 
indicate that the disease is of an infectious nature, tlie cause of which 
is as yet unrecognized, and which, for some unknown reasons, 
attacks the walls of the medium-sized arteries, vdth a predilection 
for the mesenteric, renal, hepatic, pulmonary, cardiac and cerebral 
vessels, as well as those in the skin and in the muscles of the extremi- 
ties. After a time, if the patient survive, thes6 structural changes 
become less marked and undergo involution; the symptomatic 
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evidences of the acute infection become less marked and finally dis- 
appear. Death in the cases of long duration is caused by the struct- 
ural changes ^yhich have been left behind in the tissues attacked. 
Thus our patient made a s^nnptomatic recovery from his peri- 
arteritis nodosa, but dierl of the resultant nephritis. 

Closely allied to the question of the etiology are those of whether 
tlie periarteritis nodosa is a disease entity and whether there are 
similar changes in the arteries in other conditions. These subjects 
have been carefully considered by Klotz and Spiro. In his discus- 
sion Klotz emphasizes tlie importance of the perivascular lymphatics 
in the study of the distribution of bacteria in and about the walls of 
the vessels: "It is not uncommon to observe the advance of infec- 
tion and inflammation in tissues surrounding the small arteries of 
the mesentery of the appendi.\'. It is probable that the thromboses so 
commonly occurring in the vessels of these outlying tissues have their 
cause in the damage induced through infections of the arterial coat 
arising from the perivascular involvement. The same perivascular 
responses are also obsen'ed in tlie Fallopian tubes, the broad liga- 
ment, tlie umbilical cord and elsewhere. . . . This migration 
of the inflammatory e.Kudate is not a condition which, per se, tends 
to follow the artery, but which, because of the Ijunphatics, is the 
line of least resistance in this process. This is true not only of infec- 
tions of the suppurative tjqie but also of the non-suppurative lesions. 
Of the latter it has been frequently demonstrated tliat tlie infections 
associated with acute rheumatic fever and the various rheumatoid 
processes are for tlie most part periarterial in their distribution. 
The focal inflamraatorj' deposits that are so constantly found in tlie 
myocardium in rheumatism are excellent examples illustrating the 
localization in tlie iNTuphatic spaces and channels of the nutrient 
vessels. Thus we are led to believe, and we have further demon- 
strated in exTieriment, that periarteritis nodosa differs from the 
common periarterial inflammations only in the peculiar manner of 
the damage in the arterial wall. The distribution and tlie progress 
of the disease along particular branches of arteries are not unique 
for this lesion ivhich has received a special name.” 

Spiro also takes the ^^ew that periarteritis nodosa is not a disease, 
.vuf generic, and he directs attention to the similarity' of the nodules 
to tiiosc which occur in the coronary artery ns described by WiesscF 
and ^Viesener.® Sjiiro believes that periarteritis is not a distinct 
entity but that it belongs to the catepry of mesartcritis which may 
result from various infective agencies. The cases which run an 
acute course are those which occur in individuals who have veak 
vascular systems either congenitally or as the result of overexertion, 
increased blood-pressure or possibly neuropathic changes. 

I'roin the clinical side our patient was also most interesting. 1 fie 
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Striking feature was the occurrenee of abdominal symptoms which 
simulated those of an acute surgical condition. This simulation of 
an acute surgical condition can readily be understood when we recall 
that the branches of the celiac axis are the most frequent site of the 
lesions. These abdominal pains may occur at any time during the 
course of the disease and may even usher it in. The frequency of 
this mode of onset is estimated at 25 per cent, by Lamb in the series 
of cases which he studied. Abdominal symptoms may also be the 
leading complaint during the course of the disease, and abdominal 
pain of some kind is present at some time or another in nearly all the 
cases. The pains come on in severe colicky attacks and are usually 
referred to the upper abdomen. They may also be felt in the region 
of the Iddney, or they may be diffuse pains all over the abdomen. 
Thej" may be localized or they may radiate to the back. These 
attacks may last several days and are usually associated with 
abdominal tenderness and distention. If to this local picture we 
add the general symptoms of fever, a verj^ high pol 5 muclear leuko- 
cytosis and albuminuria we need not wonder that these patients are 
suspected to be suffering from an acute surgical condition. That the 
severe attacks of abdominal pain were the leading feature of our 
patient’s complaints was evidenced by his admission to the surgical 
division when he applied for relief. Although he was under ver}’’ 
careful observation for two weeks no definite conclusion could be 
reached with such a varied array of symptoms, and he was finally 
operated on mth the expectation of finding some unusual condition 
in the upper abdomen. 

This type of the disease is also well shown in Lamb’s Case II: A 
girl, aged ten years, had a sore-throat and acute abdominal sjunp- 
toms nine days before admission to the hospital. When admitted 
she had a fever of 102.6° and a leukocytosis of 33,000 with 93 per 
cent, polynuclears, A diagno,sis of acute appendicitis was made 
and she was operated on. The appendix and peritoneal ca\aty were 
found to be normal and nothing could be found to explain the acute 
abdominal sjunptoms. Both of the cases reported by Klotz have 
interesting abdominal features, and it is a curious coincidence that in 
both patients death resulted from hemorrhages into the peritoneal 
cavity from ruptured aneurysmal sacs. His first patient was a 
woman, aged thirty-three years, whose final illness was four weeks in 
duration, beginning with a severe cold which followed exposure. 
Her chief complaints were pains in the muscles and joints; later on 
she had intense, cramp-like pains in the abdomen. She ran a low, 
continuous temperature and had albuminuria, a slight icterus and a 
leukocytosis of 12,000, with 76 per cent, polynuclears. In the 
presence of a tender and palpable gall-bladder a diagnosis of 
empyema of the gall-bladder was made. The contemplated opera- 
tion Avas deferred, as the patient improved very much. On tlie 
follovdng day (six days after the onset of the acute abdominal 
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sjTnptoms) she suddenly went into collapse and died. The autopsy 
revealed the t 5 T)ical lesions of periarteritis nodosa, with aneurysms 
on the hepatic and cystic arteries. One of the aneury.sms on the 
hepatic arterj' had ruptured and had led to an extensive hemorrhage 
about the liver and into the peritoneal cavity. 

Klotz’s second case was equally unusual, and by a curious coinci- 
dence occurred within a month of the first one. A fifty-three-year- 
old man was admitted for vague sjTnptoms and a history of not 
feeling well for a year and a half. A recent cold had accentuated 
these sj-mptoms. Two -weeks after admission he had a slight fe-ccr, 
a sore-throat and a purpuric rash on the legs, thighs and chest wall 
which suggested erj-thema nodosum. One of these nodules became 
larger and fluctuating. On incision a thick, brownish gelatinous 
material escaped. The cultures from it were sterile. From the time 
of the onset of the tonsillitis he ran a low, continuous fever; there 
ivas a leukocytosis of 13,000. The blood Wasscrmann was four plus. 
Some of tlie nodules which suggested erjlhema nodosum disappeared 
and new ones came. One of these nodules was excised, but a tliag- 
nosis of the arterial lesion could not be made, mring to the extensive 
disintegration and hemorrhage which were present in the excised 
tissue. Cultures from the excised nodule and the blood were nega- 
tive. Clinical manifestations of an intra-abdominal condition were 
not present, his main complaints being those of a dccompcnsatefl 
heart. After a five-weeks’ stay in the hospital he died rather une.x- 
pcctcdly, although during the last week he became progressively 
weaker. At the autopsy a A'ery extensive periarteritis of tiic 
branches of the celiac axns Avas found, together Aritii a hemoperi- 
toncum; the latter Avas the result of hemorrhages from tlic a'csscIs 
of the gastrocolic omentum and pancreas. The nodules in the skin 
Averc also due to pcriarteritic nodosa changes. Chronic endocarditis, 
CA'idcntly of long standing, and sAqihilitic cirrhosis of the IiA’cr Avcrc 
also found. 

The .subcutaneous nodules arc most important in making tlie 
diagno.si.s. In the fcAA- cases in Avhieh the diagno.sis Avas made during 
life it Avas only establishe<l by means of them. Ours is the only case 
in Avhich it A\'as reached AA-ithont them. Cnfortunatciy they arc 
])resent in only 2b per cent, of the ca.scs. It is interesting to note 
that the diagnosis may be missed ca'cii when they are pre.sent and 
examined for diagno.sis in a .su.spcctcil ease, as happened in KIntz’s 
Case II. The subcutaneous nodules arc small and firm and feel 
like shot along the cour.se of the artery; they arc quite s\iperfieial. 
They haA'c been found in the face, neck, thorax, abflomcn and 
c.xtremities. They are ii.sually painle.ss; rarely are they inf(!iinc<( 
and tender. Ihilsation is seldom ob.^erAxsl in them, as thromimsis 
occurs earlv. Verv rarely their size is larger than a pea; a few have 
been re]K)rted which reached tlie .size of a hazelnut. In Herie<flht s 
case, be.sides other nodules, there AA‘as a tumor the .size f>f a /Ft in tht' 
lower right alKlomen. As this simulatwl an appeiulicutar ab.sce.ss an 
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operation was performed. The mass proved to be an intramuscular 
hematoma due to the rupture of an aneurysmal sac on one of the 
intramuscular arteries. They rarely suppurate; the only exceptions 
are'the two instances which have just been referred to. 

A maculopapular rash was also present in our case. Eruptions 
of the most varied types have been reported b}'- other observers; 
they are either hemorrhagic or toxic. They may usher in the disease 
or they may occur later on in successive crops. Desquamation of 
the entire body -without a preceding rash has also been reported. 
These rashes, when associated with the other confusing general 
sjTnptoms, are most misleading and the possibility of their occur- 
rence should be remembered in a suspected case. The other skin 
manifestation which deserves notice is edema, which may involve 
the ankles, the face or the entire body. In some form or another 
it has been observed in a large majority of the cases. As nephritis 
is so frequent in tliis disease it is a fair inference to assume that it is 
renal in origin. 

The very high leukocjlosis deserves special mention. In our 
patient it ranged between 30,000 and 50,000 in the acute period, 
and long after the fever had subsided it persisted at 20,000. Even 
in the terminal stages when, as the autopsy showed, the vascular 
lesions were far advanced in the process of healing it was still as 
high as 13,000. Blood counts have only been reported in the cases 
which have been observed in the last decade; they have uniformly 
been very high. The polynuclear cells have also been very high in 
the percentual relation. We wish to direct attention to the possible 
diagnostic value of these high white cell counts in doubtful cases of 
irregular pains, especially in the abdomen, when associated with 
fever and doubtful rashes. 

Pains in the voluntary muscles and along the peripheral nerves 
are also important symptoms which are rarely absent. They may 
be so pronounced as to lead to the suspicion that the case may be 
one of poliomyositis or trichinosis. Indeed, in the classical case 
which gave the disease its name, Kussmaul believed that he was 
dealing with an unusual Dqre of trichinosis until the development 
of atrophies and other symptoms con-vdnced him of his error. The 
pains in the muscles are of varying degrees of intensity and may be 
tearing or cramp-like in character. There may also be pains in the 
joints. Lamb noted their occurrence in 39 per cent, of his series. 
They may be acute enough to simulate acute articular rheumatism, 
especially if several joints are involved. 

Attacks of tonsillitis or a history of sore-throat are reported in so 
many cases that attention should be directed to the throat in any 
discussion of this disease. Recurrent attacks of tonsillitis or quinsy 
are of frequent occurrence in the previous history, and the patients 
often refer the beginning of their illness to an attack of sore-throat. 
This is well demonstrated in our own case and in those reported by 
Lamb and Klotz, 
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Lamb has directed attention to the fact that s\’mptoms and 
physical signs referable to the heart are strikingly absent, although 
the coronal^' arteries are so frequently involved. We can corroborate 
this statement, and it is difficult to conceive tliat a heart whose 
structure was so extensively diseased as shown by the pathological 
studies should have functionated so normally. 

It is also surprising that the case records which have been pu)> 
lished do not show more e\idences of renal involvement, since the 
small arteries of the kidneys are attacked in nearly every case. . In 
Lamb’s series of 38 cases no mention of the urine is made in 10 cases. 
In 5 it is definitely stated that albumin was not present. Often, 
however, there was only one examination, and the condition of the 
kidneys at the necropsy indicated that albumin would have been 
found if repeated examinations had been made. In 23 cases, or 82 
per cent, of those in which tlie condition of tlie urine is ^ven, 
albumin was present, generally in moderate amount, but I'arj'ing 
from a trace to as high as 6 per cent. In the cases in which repeated 
examinations were made albumin was not always present but 
showed exacerbations and remissions. In 14 cases casts, generally 
hyaline and granular, were present. Blood was reported in 9 
instances. 

Our case sheds some light on these apparent discrepancies and 
demonstrates that the condition of tlie urine does not necessarily 
correspond with the changes in the kidneys. That the kidneys had 
been invoh'ed early in the course of his disease is evidenced by the 
severe attacks of renal pain and ureteral colics and heraatin-ia, 
which made him seek relief at the hospital. The urine was negative, 
however, save for a few red blood cells. And tliis in the presence 
of a marked nitrogen retention in the blood, i. r., urea nitrogen, 35 
mil.; incoagulable nitrogen, 95 mil.; creatinin, 2 mil. The urinary 
evidences of the nephritis did not appear until he had been in the 
hospital for five weeks, and even then the urinag}’ changes were only 
those of a mild nephritis. The eye changes, however, appeared vcr>- 
early. But when he returned to the hospital after an absence of 
only three weeks, so rapidly had the disease in the kidne 3 's advanciil 
that he presented the aiipearance of an advanced nephritic, from 
which he died within five weeks. 

The alluring temptation to enter into a discussion of the diagnosis 
and differential diagnosis of periarteritis nodosa must be resistcfl. 
Our case has not made thi.s ta.'^k less difficult. The reader is tliere- 
fore referred to the publications of Schroettcr, Dickson, Longeope. 
l.amb and Klotz, where the subjert is well presented. How diffi- 
euit the diagnosis of this di.scascmay i)c is well demonstrated by the 
exijerienee of Klotz. Although he had encountered a case in which 
tiie diagnosis had been establLshcrl by the postmortem examination 
onlv a month previously, yet tlie examination of an excised mKhile 
faiksl to verify the correct suspicion in his soanid ease. 
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URTICARIA, CLASSIFICATION OF TYPES AND ITS CAUSES. 

By George L. Lambright, M.D., 

CLEVELAND, OlirO. 

It has been shown by Walker, ^ Rackeniann,'-^ Talbot,^ Fordyce,-* ** 
Blackfan,® Fox and Fisher® and many others that protein hyper- 
sensibility in predisposed persons is a cause of asthma, hay fever, 
eczema and urticaria. The etiologic information that has been 
obtained by cutaneous reactions to various proteins exceeds all 
others and has made it possible to actually cure some of the cases 
and relieve a number of others. 

The causative agents in urticaria seem to be closely related to 
those of the above diseases. It is a common experience to find one 
or more associated in the same individual or family. Often when 
studying asthma, hay fever or eczema, hives maj'^ suddenly appear 
and relief of the foregoing disease may cure the urticaria. From 
this close relationship one naturally thinks of studying urticaria 
along the lines of protein sensitization. 

From the number of cases seen in my practice and that of others 
with whom I have been associated I have been able to select cases 
which show the manner in which protein sensitization may occur. 
I have tentatively drawn a graphic chart, after the plan of Walker 
for asthma, Avhich I will show later. In cases studied I liave not 
confined myself to cutaneous tests alone but liave liad the benefit 
of careful examinations, special investigation for evidence of focal 
conditions and roentgen-ray studies. A combination of such e^d- 
dence is necessary to. make intelligent skin tests. 

Types of Urticaria.— The following classification of urticaria is 
based upon etiologic lines. I have found it of assistance as a means 
of study: 

URTICARIA. 


Non-sensitive to proteins; Sensitive to proteins: 


1. Neuropathic. Seasonal: Non-seasonal : 

2. Chemical. 

3. Constitutional. 

1. Pollens. 1. Foods. 

2. Bacteria. 2. Bacteria. 

3. Foods. 3. Animal proteins. 

4. Animal proteins. 

* Causation Urticaria, Eczema and Angioneurotic Edema by Proteins Other than 
Those Derived from Food, Jour. Am, Med. Assn., March 30, 1918, I.kx, 897. 

- Specific Treatment of Hay Fever, Boston Med. and Surg. Jour., March 18, 1920. 
3 Eczema in Childhood, Med. Clinics of North America, Januarj', 1918, p. 983. 
^ Cutaneous Reactions from Proteins in Eczema, Jour. Cutan. Dis., 1911, xxix, 129. 
® Cutaneous Reaction from Proteins in Eczema, Am. Jour. Dis. Cliildren, May, 
1910, p. 441. 

** Protein Sensitization in Eczema in Adults, .lour. Am. Med. Assn., October 2, 
1920, 7,5, 14, p. 907. 
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It can thus be sho\yn that urticaria may occur as a result of 
protein In-persensitization or othenvise. There seems to be a need 
of classifying the sensitive tjT^e further into seasonal and non- 
seasonal. For instance, in the seasonal tj'pe urticaria may be 
brought on by inhalation or contact with pollens. In certain 
seasons epidemic infections are numerous and hives may occur from 
this cause. Recent cases were reported associated with the ei)i- 
demic of influenza. Stokes’ reported cases that occurred follow- 
ing the administration of influenza vaccine. Certain food, fruits, 
vegetables and seafoods are seasonal and therefore iticluded in both 
groups. Animal sensitiveness is placed in both divisions, as it 
may be seasonal from close relationship by being indoors, or in 
certain other seasons when on vacation in summer resorts, moun- 
tains, etc. In the non-sensitive column I have made some rather 
broad classifications. 

Under No. 1 of the neuropathies I have placed the cases seen in 
wliich psychoneuroses, hysteria and neurasthenic conditions with- 
out discoverable organic or protein sensitization were present. The 
chemical group had to be represented on account of the fact that 
certain chemicals when applied locally will produce hives.* I 
have seen hives associated with organic conditions as nephritis, 
goiter, etc., and so far as I could prove, metabolic disturl)ances 
were the cause. I realize that in the non-sensitive group there is 
need for a broader understanding and the classification may be 
further extended. 

Method and Specificity of Skin Tests. The cutaneous method has 
been used entirely by me. It is sufficiently sensitive and yet not 
too sensitive, without danger, simple, and is therefore the method 
of choice. It is briefly as follows: 

“The skin surface, preferably tlie forearm, is cleansed with 40 
I)er cent, alcoholic solution. Abrasions one-cighth inch in length 
are made with a shaq) scalpel. A small amount of protein of food, 
animal, bacteria or plant in solution is placed thereon. Solution 
is cither made by adding a drop of one-tenth sodium hydrate 
solution to the powder ancl mixing on abrasion with a toothpick or 
solution made on a watch-glass and placed on the cut. Witiiin ten 
to thirty minutes, if the reaction is positive, a small wheal dcvelop.s 
which may or may not be accompanied by an area of erythema and 
swelling. * One of the abrasions is left as a control, and by this 
method a comparison of the natural reaction to a cut and the 
application of the soda solution may be obtained. Wheals less than 
0.5 cm. in diameter are not considcre<l positive. According to the 
amount of reaction a classification may be made from l-f- to 4-f." 


• IvO'otoCTc AntUysis (’hronic fro'rana MiowinK Inthii^nin Y:,rnn:iiif>u. Mot 

f'linirH of North .XiiK-rica. Novcmlx-r, 1019, iii. S2I. . , 

< 8<iIIni.'m. J.: By -Anini.'il ArortsaliM tinrl I rrn Dcnvnlivcr, Jour. 1 i>nr. .m 
CNjH-r. TlirTna.. Aiiiai^t, lOlT, x. H7. 
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The above is briefly the method in eoinmon use, and under 
ordinary cireumstances will be sufficiently clear in its reaction. 
Occasionally one meets with a dermatographic skin in wliicli wheals 
will develop larger than 0.5 cm. in all cuts, or there may be some 
slight variation in the size. 

In cases of multiple sensitization a wise plan is to make up various 
dilutions of the solutions, to which reaction occurred, aiid determine 
the amount of sensitiveness. 

A positive reaction means that sensitization exists to foods 
parenterally. It does not prove that such a condition exists other- 
wise. This perhaps ma 5 ^ explain why elimination of proteins has 
no effect on hives in some cases. In single sensitization it is more 
liable to be the cause. In children this is more prone to be true to 
certain classes of food. It has seemed to me that a wise plan would 
be to test a series of normal individuals to proteins to determine 
what proportion would give positive reaction without evidence of 
disease. By tliis method we have modified our ideas as to value 
of findings in other tests, particularly as to acidity of stomach 
contents. It would no doubt be found that a number would react 
from inherited tendencies. The method of exciting the latent 
sensitization would be next in order. 

Urticaria from Foods.— In childhood it is a simple matter without 
skin tests to determine foods producing urticaria. The diet is 
simple and the outbreak often follows promptly from the addition 
of a new article. Eggs, wheat and oats are the chief ones to which 
children are most often sensitive. As has been shown by Blackfan 
in his studies of eczema a family history of specific sensitiveness to 
a certain food often exists. In adult life it can readily be seen that 
the determination is not so simple. I have found quite a number of 
adult cases to be sensitive to foods when applied to the skin, but 
have been disappointed in the results obtained when they were 
eliminated from the diet. In such a capricious skin condition it is 
very difficult to draw conclusions in regard to the effect of the with- 
drawal of certain susceptible foods. In the last eight cases I found 
multiple sensitization present. In all of these, in so far as could be 
determined, there was no change in the urticaria by eliminating the 
foods. I am quite sure others have met with disappointment in 
this respect, for I notice that McBride and Schorer® in their report 
of cases met with a number of failures. Also that Engmann in his 
work at the Children’s Clinic, St. Louis, Mo., has had similar experi- 
ences. I am unable to explain the cause of the failures other than 
that there must be other factors and the food reactions are purely 
secondary. There have been a few cases examined in which 
favorable results have been obtained, as for instance in the following 
two cases: 

5 Urticaria and Erythema from Foods, Jour. Cutan. Dis., February', 1910, 
xxxiv, 70. 

VOL. 102, NO. 2. — august, 1921. 7 
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Case I.— Child, aged two years. Was seen in INIay, 1920. 
Eggs were added to tlie child’s diet for the first time that morning. 
One hour aftenvard the child broke out with giant hives. The child 
was sensitive to whole egg and egg-white, by a skin test. Eggs were 
not added to the diet until August, when a small amount of egg- 
white was given and the child again broke out with less severe hives. 

C.^SE 11.— Female, adult, aged thirty-eight years, has had hives 
periodically for the past three j*ears. They first came on while on a 
camping expedition in Canada. The diet contained at that time 
an excess of pork and beans. There was a family liistory of 
migraine. Skin tests were positive to beans, pork, beef and wheat. 
All were eliminated from the diet. The hives, which were present 
over various parts of the bodj' at the time of the tests, cleared up 
within two weeks. The patient has had a slight return of the hives 
only when dietary restrictions have been broken. 

Pollens as a Factor. Pollens as a cause of urticaria have not been 
considered to be a factor until within recent years. The following 
case e.xemplifie.s an urticaria brought on during ragweed pollituiting 
.season in all probability from mass ragweed protein inhalation: 

Case III.— Girl, aged fourteen years. Has had hay fever, 
commencing about August 15, for four years. Sensitive to ragweed 
in dilution of 1-10,000. For the past tlirce years, within a week 
after onset, has had urticaria. Condition usually lasts about a 
week and subsides without treatment. The past two seasons has 
had some relief of hay fever by treatment. This year had hives 
only for one da^^ 

Psychoneuroses. The nervous manifestations ])rc.sent in a number 
of cases cannot fail to attract attention. Osier stated in his report 
of eases that a family history of nerv'ous disorders was present in 
angioneurotic edema. The following is an example of hives from 
a neurosis: 

Case IV.— Young married woman, aged thirty years, was seen 
Imbrimiy' 5, 1020. Had had hives for five months before .seeking 
relief. They appeared while on a boat trip. lAJsions over various 
parts of the body. Highly neurotic disposition. I'rinc, blood 
^Yasse^nann, blood sugar were negative. Itoentgcn-ray cx.'imina- 
tion of the gastro-intcstinal tract showed hypermotility and hjTper- 
peristalsi.s. ' .Skin tests were positive to cbickcn, cheese, peaches, 
banana, pneumococci and Staphylococci uurci. No sourcc.s of 
infection could be di.scovcrcd. The articles of food to Aviiieh tlie 
patient was sensitive were eliminated from the diet, with no improve- 
ment. Dr. Finlay.von made a neurologic diagno>is of i).<ychonenro<is 



eowe: value of basal metabolism studies 187 

and stated that he had been able to produce hives in this patient 
while in his office by' any excitement to the nervous system, as by 
anger, fright, emotions, etc. 

Focal Infection. Tonsils, teeth, sinuses and gastro-intestinal 
tract are most often the seat. 

Case V.— Miss H. was seen in May, 1920. Hives came on 
following rhinitis and sinusitis. Skin tests showed positive reaction 
to pneumococci and Staphylococci aurei. Operative measures to 
improve breathing space and sinus drainage were instituted, with 
relief of condition. The patient had had hives two weeks before 
being seen. Two months have passed and no return has occurred. 

Injection of Foreign Protein. The most common example of this 
manner of producing urticaria is from the injections of vaccines or 
horse serum. Such a case as this is the following: 

Case VI.— Seen in January, 1920. An exudate had appeared on 
the patient’s tonsils a few days previous and his physician injected 
antidiphtheritic serum. The throat cultures later proved to be 
negative. Following the injection a severe urticaria developed. 
Adrenalin relieved the condition entirely, but it soon reappeared 
and lasted for several days. 

Conclusions,— A study of urticaria along the lines outlined by 
various writers for asthma, hay fever, eczema by means of cutaneous 
tests, using food, bacterial, animal and pollen proteins, will be a 
helpful procedure. It will be a means of discovering the sensitive 
type of cases. The classification of tj^es of urticaria will be of 
assistance. Some common examples have been shown. While 
the results have been satisfactory in these cases a much larger pro- 
portion of non-sensitive cases has been encountered. In a large 
number of those sensitive to foods the elimination has failed to 
relieve the condition. No statistics are presented, but views are 
expressed covering a study of cases encountered during the past 
two years. 


THE VALUE OF BASAL METABOUSM STUDIES IN THE DIAG- 
NOSIS AND TREATMENT OF THYROID DISEASES.^ 


By Albert H. Rowe, B.S., M.S., 

OAKLAND, CALIFORNIA. 

Basal metabolism studies, particularly in thyroid disease, have 
occupied the attention of manj’^ investigators and clinicians especially 
in the last few years, and out of these studies have arisen several 

* Read before the San Francisco County Medical Society, September M, 1920. 
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practical methods of determination of basal metabolism as veil as 
certain definite conclusions as to the deductions vliich one is able to 
drav from such experimental vork. 

By the basal metabolism of an individual is meant that minimum 
chemical change resulting from the continuous organic cellular 
functions of the body vhich are essential for life. These chemical 
changes require oxygen, and it is possible by measuring the oxygen 
consumption by the body at complete physical and alimentary rest 
to determine the minimum heat production or basal metabolic 
rate for the individual. Thus the basal metabolism can be measured 
by calorimetric estimations of the heat production resulting from the 
continuous chemical changes in the body, either by direct computa- 
tions of the heat given off, as is made possible by the large Atvatcr 
Rosa-Benedict apparatus, or by indirect calculations of it from the 
oxygen consumption by the body, 

Hov gradually through the work of Lavoisier about 17S0, Liebig 
about 1842, Voit about 1857, Pettenkofer about 1866, Rubner about 
1885, and finally Atwater and Rosa about 1897, the basis of our 
present knowledge of metabolism developed, is outlined in Lusk’s 
Science of Nviriiion. Since then, through the work of Sonden and 
Tigerstedt, Jacejuet, Grafe, Speck Zuntz, Geppert, Tissot, Douglas, 
Roily, Benedict and Carpenter and DuBois, several types of 
apparatus for estimating metabolism ly measuring the respiratory 
exchange have been constructed and many metabolic studies of 
adults and children in health and disease by many other investi- 
gators luTce been carried out. 

Du Bois recently reviewed the history of basal metabolic 
studies in tlyroid disease. Some of the noteworthy contributions 
to this phase of metabolism in which we are interested will be 
mentioned. I\Iagnus I.A;\y, in 1895, was first to demonstrate an 
increase in metabolism in hyperthyroidism and a decrease in 
m\-xcdema. In 1890 Hirschlaff reported a severe case of hyper- 
thyroidism, with autopsy findings, in Avhich the rate rose to 105 
]icr cent, above normal. In 1009 Bergman found a decrease in 
metabolism in myxedema and an increase after thyroid administra- 
tion. The most important recent articles have been those of 
Du Bois, IMcans, IMcCaskcy, Plummer, Boothby and Rowntree. 

All itn-estigators agree that basal metabolism depends largely 
upon thyroid activity and that an increase in the activity of this 
gland ra*ise.s the metabolic rate above normal, while a decrease in 
thyroid secretion de])rcsscs the rate below its normal level. Other 
ductless glands, cs])eciaily the ])ituitary and ovary control mefaljo- 
Jism to a lesser degree, though certain disea.ses such as fevers, 
lymphatic lenkcmia,']iyperi)ituitarism, polychemia, severe diabetes, 
cvincer and pernicious anemia also increase the b.'isal metabolism 
rate and starvation, hypopituitarism and wasting diseases decrease 
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it, all these conditions can easily be ruled out in a careful diagnostic 
study. Thus, for proper investigation, basal metabolic rate deter- 
minations in thyroid disturbances are coming to be recognized as 
being as indispensable as is the Wassermann reaction in syphilis 
or temperature determinations in fever. 

Because of this recent recognition of the value of metabolic rate 
determinations in the study of thyroid diseases, two types of appa- 
ratus, namely, the Benedict portable respiration apparatus and the 
modified Tissot respiratory valve apparatus, have been perfected 
for the clinical estimation of basal metabolism. The Benedict t3TDe 
is so constructed that pure oxygen is kept circulating through the 
patient’s lungs, the CO2 being extracted from the expired air by 
soda lime and the metabolic rate being determined from the oxygen 
consumption which is read off direct^’' from the spirometer scale. 
The Tissot type necessitates the collection of the expired air during 
a definite short period of time in a large spirometer, samples of 
which are later analyzed by the Haldane gas analysis machine for 
oxygen and CO2, from which the oxygen consumption and the 
respiratory quotient are computed. 

This Benedict tj^pe has gained considerable recent recognition 
as an instrument suitable for office estimations of basal metabolism 
through the articles of McCaskey and advertisements in the journal 
which recommend it for clinical use. Only casual mention has 
been made, however, of the modified Tissot unit which has been the 
instrument most commonly used by clinical men. The Tissot type 
has certain advantages not enjoyed by the Benedict. These are 
fewer connections, no necessitj^ for electric current, no necessity of 
providing oxygen, no possibility of motor difficulty, no necessity of 
daily cleansing of spirometer and motor and no replenishing of soda 
lime and calcium chloride mixtures. Benedict and Carpenter both 
repeatedly state that the Tissot would be preferred to the Benedict 
in all cases were it not for the time-consuming and difficult gas 
analysis. 

In regard to this analysis it necessitates, of course, care and 
accuracy, and because of this phase of technic with the Tissot, 
about three-quarters of an hour more time is consumed in the test 
than is necessary in the use of the Benedict. However, the Tissot 
type furnishes an accurate measure of the respiratory quotient and 
the CO2 excretion, which is comparable, as Carpenter has shown, 
with that obtained with the universal respiration apparatus and 
which cannot accurately be determined with the Benedict portable 
tjqie. Moreover, it must be realized that this metabolic work can- 
not economically be carried out by many men in any community 
and that the actual work will probably be done in most cases, by a 
well-trained technician, under the supervision of the clinician, to 
whom an e.xtra hour of time will mean little, proAuding more accurate 
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Md complete data are obtainable. The clinical applicabilitv of the 
Tissot method is shown on a large scale at the Mayo Clinic, wliere 
se^'eral units are in operation all morning, and where the gas analyses 
are made by high-scliool girls under the supervision “of Doctors 
Boothby and Sandeford, 

The writer has been interested in basal metabolism in thyroid 
disease since 1915, when he came in intimate contact with the work 
of Means, Joslin, and Du Bois in Boston and New York. This 
interest was intensified last October when he watched the work of 
Boothby and Plummer at the Mayo Clinic. Since then the modified 
Tissot DTJe of apparatus has been established in his office and it has 
been found to be most satisfactory for clinical use. He has followed 
the instructions given by Boothby in his recent monograph, both in 
regard to the manufacture of the spirometer, the setting up of the 
Haldane and the actual experimentation and computations. 

Tlirough the able assistance of Margaret Bakin ire hai'C made 
careful clinical and metabolic studies of some SO cases of actual and 
suspected thyroid disturbances and hai'e become convinced of tiie 
value of basal metabolic rate determinations as a guide to both the 
diagnosis and treatment of these conditions. 

In the first place, mild or definite cases of hyperthyroidism can be 
differentiated from neuroses and early tuberculosis, by basal mciabolic 
rate detcrmhiaiions. In a series of 49 cases referred to me, with the 
diagnosis of actual or suspected h^^jerthyroidism, only 16, or 39 
per cent., had rates above the appro.vimate normal limits of ±10 
per cent. Clinically, all the cases showing rates higher than +10 
per cent, were definitely h.iTJcrthyroid. IMoreoi'er all the other 
cases, with the exception of case 23, that showed normal metabolic 
rates had one or more symptoms and signs which suggested hyjier- 
thyroidism, though a I'ery careful scrutiny of their records in most 
cases would incline one to doubt the existence of too much thyroid 
secretion. It is in these cases, especially ndicre, as in Case 31, a 
decided cxophtiiaimos was jircsent, or in Case 1, where marked 
tachycardia, nen'ousncss'and sweating occurred, or in Case 22, 
where a tachycardia following a recent tuberculosis persisted, that 
a method of deciding on the res])onsibility or harmlessncss of the 
th.iToid gland is of great importance. Vfc all sec tremulous, 
nen’ous, excitable, weak and thin individuals who may or may not 
be liiperthyroid in type, the definite determination of which state 
is impossible without such a test as tliis one we are considering. 
Clinicians especially interested in heart diseases and in tuberculosis 
are beginning to see the advantage of these determinations in their 
diagnostic work. The basal rate determinations are being found of 
incrcaswl \-alue in the anal\-sis of tachycardias. Peabody was able 
bv metabolic studfe to confirm his impre.«sion that the thiToid was 
not causative in the etiology of the “Irritable Hearts of Soldiers 
•\rcCaskcv, moreover, cmi)ha.si 2 cs the importance of tins ti-e oi tiie 
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metabolic rate as a diagnostic procedure in these types of disturb- 
ances. 

Again, the seventy of an obvious case of hyyerthyroidisvi can be 
more accurately determined throngh basal metabclism. rate determina- 
tions, than by any other method of analysis. Thus in our series 
Case 14 had symptoms which could easily suggest a very severe 
state of hyperthyroidism, Avhereas her metabolic study placed her 
in the mild group of cases. Case 27 impressed one as suffering with 
extreme hyperthyroidism, and it was with much satisfaction I found 
him to be only in the severe tj'pe of the disease. Case 36 had 
encephalitis lethargica develop on top of her hyperthyroidism, and 
the problem of how much the thyroid was to blame for the prolonged 
convalescence and weakness was greatly illuminated by the basal 
metabolic rate result. Case 56, who had exaggerated symptoms 
and signs of hyperthj^roidism, did not suggest before our metabolic 
rate study the unusuallj'' high rate of -{-128 per cent. Finally, 
Case 73, who one year ago had a marked struma with tachj^cardia, 
exaggerated tremor and loss of weight and had her septic mouth 
cleaned up at that time, still has marked exophthalmos and some 
tremor. Though I thought her hyperthyroidism was nearly gone, 
I was distinctl}^ surprised at the normal rate. 

As a guide to the amount of roentgen-ray tlierayy needed in a case 
of hyjmrthyroidism due to hyperplasia of the thyroid gland, basal 
'^metapolism studies are indispensable and are necessary for scientific 
work. Case 10 when first seen was a severe type of true h 3 ^perthy- 
roidism, and at that time we were not read}^ to make metabolic rate 
determinations. We had given her four rounds of roentgen-ra^^ 
treatments when her first test was made, and in view of her increased 
weight, slower pulse, great improvement in her nervous condition 
and her increased strength, together with a rate of only -\-7 per cent., 
we discontinued roentgen-ray therapj'' for one month. B.y that time 
her clinical condition was not quite so favorable and her rate had 
risen to -|-12 per cent., because of Avhich another round of roentgen 
raj^ was given. Case 17 has not been benefited, however, to the 
same extent, though five complete rounds of hea^' 3 ' therap.y ha-\’^e 
been given. Case 27 had his rate reduced from -|-58 per cent, to 
-1-46 per cent, after two complete rounds of roentgen ray. Case 23, 
with a rate of -f 10 per cent, after eleven roentgeii-ra-.y exposures, 
had had marked hyperthjTOidism before treatment. Case 36 has 
had definite clinical improvement and a reduction of rate from 
-j-33 per cent, to -f 21 per cent, after four rounds of roentgen-ra^^ 
therap 3 ^ and without absolute rest. Case 55 has had definite 
amelioration of sj’mptoms and reduction in rate bj" the use of 
roentgen raj’^ over several months. In Case 42, however, the 
condition became steadily worse, operation being coiitra-indicated 
with death in a few weeks, though roentgen ra^' was gi\^en in large 
doses on three different occasions. Our experience indicates a 
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deiimte beneficial efiect of roentgen ray in cases of true exophthalmic 
goiter. The amount of therapy necessary to reduce the metabolic 
rate to normal limits certainly varies with the case. That there is 
a danger of too much roentgen ray is certain. ^loreover, roentgen 
ray will probably be found ineffective in fulminating cases of the 
t\'pe of Case 42 in our series. With the increasingly low mortality 
after operative treatment in mind, we cannot at this time recom- 
mend roentgen ray as a substitute for surger,\' in all cases of h^•per- 
thyroidism. ’^^fiien it is used the effect must be carefully followed 
by metabolic rate determinations. This is especially emphasized 
by an experience of a colleague in another city whose patient 
remained well for two years after a th^Toidectomy. Then he be- 
came weak, nervous and his condition suggested a return of his 
h^'perthyroidism and he was sent for roentgen-ray therapy. Soon 
afterward it was found that he had a —35 per cent, rate and his 
condition immediateb’ improved on th,\Toid gland administration. 
Here roentgen ray was being given where it was absolutely contra- 
indicated and the error was discovered only through metabolic rate 
studies. All probable cases of mild h.\'pcrthyroidism should have 
their rates determined before roentgen-ray therapy, since many 
innocent thyroids are undoubtedly frequently roentgen rayed avIicu 
they should be left entirely alone. By so doing not only will harm 
be prevented but false cures by the roentgen ray will not be obtained. 

Another vse of the meiaholic test lies in the indication given as UP 
the degree of the toxicity of adenomas of the thyroid. It is well known 
that adenomatous thyroids may produce no symptoms of hyper- 
thyroidism or that all the s\-mptoms of Graves’ disease may occur. 
Thus the finding of rapid pulse, nervousness and tremor in an 
individual with an adenoma of the thyroid calls for a determination 
as to the responsibility of symptoms, whether the gland has taken 
on excessive secretory activity or whether a neurosis or sjnnpathetie 
stimulation is causative. Seven cases (2, 11, 19, 24, 45, G7, and 70) 
with adenomas hai'c been seen, all of u'hich presented some symp- 
toms indicative of at least mild In-perthyroidism. The first two 


cases had rates of +53 per cent, and +2S per cent., and case 45 
had a rate of +74 per cent. The other cases showed normal rates, 
thus making the percentage of In-pcrthyroidism in these suspected 
adenomas only 43 per cent. Case 2, with a rate of +.')3 per cent, 
after very e-xtensive roentgen-ray therapy, illustrates the oi)inion of 
roentgenologists tod.ay that hyperthyroidism due to adenomatous 
thyroids is not benefited by roentgen-ray treatment in the marked 
degree that liMicrthyroidism due to hyperplasia of the gland is by 
such treatment. I’liis woman, subjectively, feels a little better but 
her thvroid is still very active, as shown by her symptoms, and 
esncciallv by her recent rate of +57 per cent. In spite of aii 
acwMiipanying diaijetos and organic heart diseasr: I shall reconimeml 
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her for surgery, to be done by local anesthesia. Case 67 had been 
diagnosticated as having a toxic adenoma, and before a metabolic 
studj’^ was done had received three rounds of roentgen ray with no 
amelioration of symptoms. The normal rate recently obtained 
probablj'- indicates that the S 3 ^mptoms for which she was being 
treated bj^ roentgen raj^ were neurotic in nature. Case 76 had an 
intrathoracic adenoma and recently had been told she was extremelj^ 
toxic, as indicated bj'’ a marked tremor and subjective nervousness. 
Her rate was a normal one, again indicating a functional rather than 
a toxic nervousness. 

As a guide for the surgical removal of hyperplastic, colloid, and 
adenomatous thyroids, metabolic rate studies have gained recognition 
from the leading goiter men of the country. Means emphasizes the 
importance of these tests before surgery, and with Boothby feels 
that when rates of over +70 per cent, are found, rest or ligation 
should be resorted to before thjToid removal. During the last 
two 3 'ears the goiter surgery of the Ma}^ Clinic has been directed 
in a definite waj^- by the results obtained in their metabolic labora- 
tor 3 ^ Crile is using this test routinely, moreover, in his preoperative 
studies. It is generally conceded by surgeons, however, that the 
metabolic rate is not an inflexible guide for surgerj'-, and that even 
when the rate is high and the clinical condition favorable it is 
probably safe to operate. It has been suggested that in most cases 
it would be wise to lower the metabolic rate by roentgen-ray therapy 
before surgical removal of the thyroid. Indeed in view of the recent 
article of Means, in which metabolic and clinical studies two j^ears 
after surgical or roentgen raj'’ treatment showed equally low meta- 
bolic rates, with no mortality resulting from the roentgen-ray 
therapy, we feel that roentgen ray should be kept in mind in the 
treatment of true hyperthjToidism due to hyperplasia of the thyroid 
gland before surgery is decided on. As before stated, adenomatous 
thyroids must be treated surgically, since the metabolic rates are 
not easily reduced by roentgen ray. 

As a method for the diagnosis of hypothyroidism and myxedema, 
metabolism tests, moreover, hold as an important position as in the 
diagnosis of hyperthyroid states. Clinicians are always presuming 
lack of thyroid secretion because of dry skin, thin hair, slow pulse 
and obesity. Analysis of such cases often shows a perfectly normal 
rate and indicates that the responsibility of the symptoms cannot 
be attributed to thyroid acti\aty. Thus in 25 cases recently referred, 
with the possibility of hypothyroidism, only ten, or 40 per cent,, had 
metabolic rates sufficientlj'' low to indicate too little thyroid or 
possibly other ductless gland inacti^^t 3 ^ Of these 25 cases, 3, 8, 
12, 16, 30, 38, 41, 48, 58 and 60 had obesity as their main character- 
istic and could easily suggest the lack of sufficient thyroid secretion. 
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None of them showed too low’rates. Cases 64, 66 and 78 had been 
taking thyroid just before the metabolic rate was determined. The 
slightly increased rates might indicate the ordinary response of a 
normal individual to tliju-oid medication, and to be sure these cases 
are hypothyroid in type, the rates should be determined again two 
or three weeks after the cessation of thyroid administration. Case 
59 when first seen one year ago was a typical advanced case of 
mj^edema with anemia, non-pitting edema and mental disturbances. 
At present she is taking thyroid very intermittently and feels well, 
though her rate is still —28 per cent. Case 48 is one of obesity with 
a collar of abnormal fatty deposits around the neck. His rate 
of +18 per cent, indicates no lack of thyroid secretion. He eats 
moderately and perspires freely, but still maintains his excessive 
fat in spite of his rather high rate. 

Finally, as a guide to correct thyroid administration, metabolic rate 
determinations are of the greatest value. As already stated, hypo- 
thyroidism with consequent thyroid therapy is undoubtedly often 
misdiagnosed. Metabolic studies, moreover, as pointed out by 
Means, usually show it takes much less thyroid to keep that rate at 
normal than is often given, and equally important it is found that 
the rate can be elevated considerably above normal for some time 
without producing symptoms of hyperthyroidism. That such 
therapy does harm, moreover, even when symptoms are not present, 
is shown by a case recently seen in which thyroid administration 
in rather large dose for obesity suddenly produced a dilated thyro- 
toxic heart. This emphasizes the necessity of the use of the 
metabolic rate studies as a means of first being sure of your clinical 
diagnosis and second of gauging the amount of thjToid therapy. 
At present in the use of the dry thyroid gland we have little idea of 
the strength of the preparation. Kendall has shown that the 
amount of thyroxin in thyroids varies according to seasons. The 
active principle of the thyroid which Kendall recently has isolated 
in pure crystalline form will probably soon be used by many physi- 
cians for accurate thyroid administration. Plummer has shown 
that 1 mg. of this thyroxin raises the metabolic rate about 2 per 
cent, and that it takes about 1 mg. a day to keep the rate of a myx- 
edematous patient up to the normal. However, he determines this 
dose by metabolic rate studies. The effect of administering 
desiccated thyroid gland is shown in Case 4, in which the rate was 
raised in one month from — 13 per cent, to +7 per cent, by a dose 
of 1 grain twice daily. Possibly this dose, for this woman of good 
size, will, if continued, raise her rate above normal; but this can 
best be determined by other tests. We feel that thyroid adminis- 
tration to children should be guided, if possible, by metabolic 
studies, and that these studies should be the basis for the diagnosis 
of mild hypothyroid states that are so often assumed b^^ clinicians 
in their young patients. No child should receive thyroid simply 
because he looks '‘a little hj^otkyroid in type.” 
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R0'5\'E: value of basal metabolism studies 


Conclusions. The iviporiayice of basal metabolism studies in the 
handling of thjToid diseases must be recognized. By metabolic 
rate determinations ve are greatly aided. in our diagnosis of early 
and obscure cases of In-perthjToidism. [Moreover the degree of 
severity of an ob\dous hj-perth^Toidism can be determined by this 
test. Again the presence or absence of to.xicity of an adenomatous 
thyroid is made e\ident through these metabolic studies. As a 
guide for surgical removal of goiters, surgeons are recognizing the 
value of this test. Finally in the diagnosis of hj’poth,\Toidism and 
in directing and gauging thyroid administration metabolic rate 
determinations are of the greatest importance. 
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BLOOD CHANGES IN A GASTRECTOMIZED PATIENT 
SIMULATING THO^E IN PERNICIOUS ANEMIA. 

By H. R. Hartman, M.D., 

SECTION ON MEDICINE, MAYO CLINIC, ROCHESTER, MINNESOTA. 

Gastrectomy is a term often applied to an operation which is 
merely a resection of the major portion of the stomach. This state- 
ment coincides with Sir Berkeley Moynihan’s opinion, who reviewed 
the history of gastrectomy in 1907 and added to the literature two 
cases of his own, bringing the number of reported cases to seventeen. 
Three doubtful cases are included in his series. Moynihan states 
that the first complete gastrectomy was performed by Conner in 
1SS3. The patient died on the table. The next complete resection 
for carcinoma was performed by Schlatter in 1897. The patient 
lived fourteen months and died because of a recurrence. Moyni- 
han’s patient lived the longest after operation, three years and eight 
months. 

My attention was first called to cases of this type by a man (Case 
204441) who presented himself at the Clinic for examination on 
August 10, 1917. The patient was fifty-eight years of age. He had 
complained intermittently for the past fifteen or twenty years. 
His illness was characterized by exacerbations of months’ duration 
and by a dull, heavy pain in the epigastrium immediately after 
meals. The pain subsided from three to four hours after meals and 
a sensation developed which the patient described as a hunger more 
distressing than the immediate after-meal pain; this was relieved 
by food or drink. A clinical diagnosis was made of peptic ulcer. 
Malignancy was suspected because of recent continued gastric dis- 
tress, recent loss of fifteen pounds in weight and rapid decline in 
strength in the past four months. 

The blood-pressure was normal. The hemoglobin was SO, erythro- 
cytes 5,520,000 and leukocytes 8200;'the index was 0.7 +. No differ- 
ential count was made. A single tubing of the stomach revealed 
120 c.c. of gastric contents in one and one-half hours after a modified 
Ewald meal. No free hydrochloric acid Avas found; the total acidity 
was 4. The roentgenologist reported an indeterminate p\’loric 
lesion. After careful dental examination four teeth were condemned 
because of apical abscesses and two were held under suspicion. The 
examination otherwise was of no special importance. The patient 
was operated on August 18, 1917 (W. J. Mayo). The dictated 
description of the operation reads as follows: 

■ Operation. "A median incision was made Avhich extended well 
up to the ensiform cartilage. A movable carcinomatous ulcer Avas 
found on the posterior Avail of the stomach extending up to Avithin 
almost 4 cm. of the esophagus. A total gastrectomy Avas performed 
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and about 1 cm. of tbe esophagus removed. The end of the esoph- 
agus was sutured to the lateral wall of the jejunum, about 45 cm. 
from its origin, with interrupted silk and continuous catgut. The 
line betu’een the esophagus and cardia was visible and was removed. 
Fat and glands were removed up to the diaphragm. There was very 
little glandular involvement.” The pathological report from tissue 
removed was “ carcinoma of the cardiac end of the stomach with no 
glandular involvement.” Specimen showed the transition of eso- 
phageal tissue into the gastric tissue and of gastric tissue into the 
duodenal tissue. This is interesting from an operative point of view. 

The patient returned to the Clinic on June 29, 191S. He had been 
comparatively well after the operation but had lost seven pounds in 
weight. He complained of epigastric pain, heart-burn, a heavy 



ITu. 1. — Case 20II-41. Pliotoinicrocrapli. .‘■hoaiiiK trann'tioii of tlio e-opli.'sKWiI 
mucosa into the Rostric mucosa. 


sensation and excessive salivation after meals. He was, however, 
taking three fair-sized meals each day with a glass of milk between 
meals. The bowel movements were loose, one to three stools each 
day. The scar of the operation had healed by first intention. Pal- 
pation of the abdomen revealed no patliological condition. Bccau.sc 
of the patient’s apparently favorable condition, with the e.xception 
of his weight, no laboratory tests were made. 

l\fay 5, 1919, tlie patient again visited the Clinic. He had grown 
progrcssivelv weaker during the last year, more rapidly the last 
throe months. His diet was general and fairly well balanced. He 
comnlaincfl of rccurgitation after meals which, if long contimicd. 
re.'ultcfl in the regurgitation of bile; this was fairly well controlled 
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by salt-water, a prescription of his own. He was somewhat paler 
than on the previous examination, and his wife stated that he was 
“more yellow” at times. He weigjied 100 pounds. There Avere no 
paresthesias or lightning pains; the mouth had not been sore; the 
mucous membrane of the tongue was somewhat smooth at the edges. 
The most interesting feature was disclosed by the laboratory study 
of the case, particularly of the blood. The urine shoAved a faint 
trace of sugar, even on a starch-free diet; it contained a faint trace 
of albumin, a few hyaline casts and pus cells and was slightly acid 
in reaction; the specific gravity ranged betAveen 1012 and 1018. 



Fig. 2. — Case 204441. Gastric carcinoma at the base of the ulcerated area. 

The blood sugar by the Benedict method AA'^as 0.05 per cent. The 
patient declined further study of the nature of the glycosuria. The 
cytologic study of the blood revealed the picture of pernicious 
anemia. The hemoglobin ranged betAveen 53 and 55; the erythro- 
cytes Avere betAveen 2,000,000 and 2,280,000; the white cells A'^aried 
betAveen 2200 and 7600, and the color index was constant at 1.2-|-. 
The differential count read as folloAA’^s: 200 cells counted; polymor- 
phonuclear neutrophils, 59 per cent.; small lymphocytes, 35.5 per 
cent., large lymphocytes, 5.5 per cent. Slight anisocytosis and 
poikilocytosis were present. The Ribiere test reA^ealed an increased 
resistance of the red cells. The blood Wassermann test was negative. 
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The l)lood was classed in Group IV. An analysis of the duodenal 
content estimated in Wilbur and Addis units showed an increase 
in bilirubin, urobilin and urobilinogen. A neurological e.xainination 
did not reveal cord changes or other abnormalities. The pancreatic 
ferment test showed marked reduction of pancreatic activity. 
Roentgenograms of the chest and the esophageal-jejunal juncture 
were negative. In consultation it was decided that although the 
blood count was that of pernicious anemia several clinical features 
of pernicious anemia were lacking. 

While it is realized that the study of one case is of no value in 
drawing conclusions, it may nevertheless give a possible clue to the 
cause of pernicious anemia. The case under discussion suggests 
that the absolute lack of gastric ferments might have something to 
do with an incomplete or abnormal food-splitting process, the results 
of which might themselves be hemolji;ic to the blood or detrimental 
to the blood-forming organs. Pernicious anemia is invariably 
associated with achylia. This patient was, of course, completely 
deprived of gastric juice by the operation, and in the course of time 
returned to the Clinic with a blood picture of pernicious anemia. 
Immediately the question arises — ^Why do not all patients with 
achylia develop pernicious anemia? a question which cannot at 
present be answered. 

With this theory of the cause of pernicious anemia in mind a 
thorough review of the French, Italian, German and English litera- 
ture was undertaken. Much has been vTitten on the o])erative 
technic and the immediate postoperative results of complete gas- 
trectomy' but with one exception, Moynihan’s second case, no report 
was found in which a patient’s subsequent history had been followetl 
for any length of time. Moynihan’s patient was a man, aged forty- 
three years, who had a two-year history^ of dclay'cd gastric distress 
one hour after the ingestion of food. The pain was relieved for about 
one hour by' food and by vomiting, which was obstructive at the 
time of examination. The patient also complained of a dy.sphagia. 
jNIay 31, 1907, a complete gastrectomy was performed for carcinoma 
of the stomach, situated high on the lesser cur\'ature. The esoph- 
agus was sutured to the first jejuna! loop by' interrupted and 
continued sutures. The patient’s immediate postoperative con- 
valescence was rapid and satisfactory' and he left the hospital in 
eighteen days. IMoynihan again disemssed this case in 1911, stating 
that the patient had been in normal liealth until 1910, when ‘‘he 
began to show evidences of profound anemia and was strikingly 
pale and breathless, and he lost weight.” lie improved under 
treatment so that he was able to return to the work he had done 
formerly. In August, 1910, he ngJiin failed in strength, although 
his appetite was good and he had no indigestion. In October the 
anemia rcappcarc<l and he was obliged to stop work. In the latter 
jwirt of December the patient was confinctl to bed; he died January 
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31, 1911, having survived the operation three years and eight 
months. Tlie following is the summary from the necrops}^ report 
by Gofiery Steward: “All the organs exhibited an extreme anemia; 
the blood in the heart and great vessels was watery. The liver was 
pale and somewhat fatty. The spleen contained a large and very 
old infarct. The heart muscle was pale and flabby. No recurrence 
of the carcinoma was found. The chief points of interest were, 
(1) the complete absence of any recurrence or dissemination of the 
malignancy; (2) the profound anemia, and (3) the absence of any 
striking jejunal dilatation at or near the site of anastomosis.” 

In Moynilian’s case, as in the one herewith reported, there were 
recurring anemia and weakness, with some of the pathological 
changes seen in pernicious anemia. Apparently pernicious anemia 
was not thought of in this case; otherwise a more complete necropsj^ 
report would have been made, together with reference to the path- 
ology of the bone-marrow. However the history is suggestive of 
pernicious anemia and adds its bit to the evidence at hand. 

June 1, 1920, our patient returned to the Clinic in a somewhat 
weaker condition. The recrudescences and remissions of his anemia 
were of shorter duration than are usually observed in pernicious 
anemia, while his health in general was in a steady decline. 

The patient had had six severe attacks of abdominal pain lasting 
from one-half hour to five hours; they were sudden in onset, were 
associated with the vomiting of large quantities of bile and were 
terminated by the results of a purge. They were not accompanied 
with jaundice. Urinary symptoms were absent with the exception 
of slight frequency. The diet was liberal; the patient ate fish, liver, 
pork, cabbage, eggs, milk, potatoes, squash, carrots, lettuce, radishes, 
sauces, jellies, candies, fruits, peanuts, toast, waffles and so forth. 
Practically the only foods Avhich distressed him were meat, which 
he eraved, and fresh bread. These seemed to precipitate regurgi- 
tation. The general course of the anemia seemed to be a stead}^ 
decline with short recrudescences and remissions rather than of 
marked remissions. The examination of the eyes, including the 
fundi, was negative. There was no glossitis and the atrophy at the 
edge of the tongue had not spread. The abdomen was pasty 
but nothing abnormal was palpable. There was moderate edema 
of the legs as far as the knees. The systolic blood-pressure was 
120 and the diastolic was 80. The pulse-rate was 78. The 
specific gravity of the urine was 1016; it was slightly alkaline 
and, aside from a trace of albiunin, was negative. The hemoglobin 
remained quite constantly at 48 per cent, and the erytlirocytes 
varied between 1,420,000 and 1,880,000, the leukoc}4;es between 
4000 and 4700 and the color index between 1.24- and 1.6+. The 
differential count showed poljunorphonuclear neutrophils 64 per 
cent., small lymphocytes 33 per cent, and large lymphoc:y4:e3 
3 per cent. Anisoc}i;osis was moderate, poikilocytosis and poly- 
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ol]romatopliilia were sliglit. Tlie platelet count was 126, 000. I'he 
blood Wassermaiin test was again negative. The coagulation time 
(Lee method) and calciimi time Avere eight minutes. There Avas an 
increased resistance of the red cells. A roentgen ray of the chest 
and of the esophageal-jejunal juncture was negatiAT. The pancreatic 
test of the stool Avas less than 250 units (Wohlgemuth test). 
Sclxmidt’s test of the stool for bile was positiA'e. The stool Avas 
thick and white, containing undigested meat fibers, mucus and 
fat, but no parasites. The blood picture was again considered 
suggestiA^e of pernicious anemia, but Avith several unusual features. 

It is emphasized that no attempt has been made to draAvn con- 
clusions from tliese tAvo cases; they do, hoAvcA^r, open a field for 
investigation. Dr. hlann, of the Mayo Foundation now has begun 
as experimental study of the blood changes following gastrectomy. 
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STREPTOCOCCUS HEMOLTTICUS EMPYEMA.' 

By Ja-aies I. Johnston, M.D., 

PHTPICIAX TO SIEtlCV IIOSPITAP; AS.SIST.\NT J'HOFE.SSOn OF .MEDICI.VE, U.VIVEIlSITy 

OF PITTSlIOnOII. 

(From tbe Medical Dcp.artmcnt of Mercy Hospital, Clinical Service, University of 

Pitlsburgb.) 

Since February of this present year avc have been much impre-s.scd 
by the frequency of pleural effusions. During tlie pandemic of 
influenza of 1918* this feature in our experience wtts A'cry infrequent, 
but cormnon in this outbreak. Among our cases there were over 
25 Avhich could be classified as empyemata; 7 of these Avere due to 
the streptococcus hemolyticus. These 7 patients dcA'eloped this 
feature as a complication and not a sequel of acute pulmonary 
infection; they. Averc treated by frequent aspirations, Avhich Avas 
folloAvcfl by suiisequcnt resection; the number of asiiirations aver- 


I The nmtcrial upon wbicb this article i» ba.-cd was presented nt the niontbly 
conference of the .‘■t.-iff of tbe -Mercy IIo.spita!. Tbe article itself prepared for 
the Ponnsvlvani-a Section. Clinical Congress of the American ( olleae of .‘•unt-on*. 
at Pittsburgb, October 7, S, 9. 1920. 
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aged seven in number; the length of time between aspirations was 
two or three days; the period before resection was done was between 
two and three weeks; no washing of the pleurae was practised and 
all recovered, but over a prolonged period of time. Two of these 
cases required second resection despite the proper surgical procedure 
skilfully carried out. 

MoschcoAvitz, in the Mutter Lecture of 1919, has written exten- 
sively on empyema, and from a surgical as well as from a patho- 
logic aspect has done much to bring this old subject to a better 
understanding. One hesitates after the recent articles by Witenskey, 
Behrend and others to approach the subject, but the analysis of 
our work from the internist point of view during these few months 
has been instructive to us and is the basis upon vdiich this brief 
record is presented. Before entering upon the consideration of this 
group, cognizance of certain general ideas seem pertinent. A 
limited questionnaire presented to certain surgeons among our col- 
leagues upon the subject of empyemata and their results almost 
uniformly elicited the response that empyema was a simple surgical 
procedure, and the results of operations were uniformly good. This 
attitude of the surgeons which has long prevailed seems to us will 
have to be changed, particularly in dealing with those empyemata 
which are due to the Streptococcus hemolyticus. The results of 
former surgical practice in the early part of the war gave the army 
surgeons such a startling mortality as to compel them to reconsider 
the methods of dealing with empyemata. The diagnosis of pleural 
effusion, its pathology and end-results in Streptococcus hemolyticus 
empyema are of importance and worthy of the greatest concern 
both from the point of a life-saving procedure as well as for a prob- 
lem of functional restoration to health. This type of empyema 
seems now to us, and probably to all surgeons, a different surgical 
problem from the empyemata due to the other causes. The entity 
may and probably wUl disappear in a short time from among our 
clinical work, but its significance at the present time must be appre- 
eiated, and we believe met by certain methods now well known and 
advised by internists and surgeons of wide opportunity. Again a 
certain idea must be emphasized, negleet of which makes the results 
in these cases hazardous, and that is that this is a complication of 
pneumonia rather than a sequel. While a result of pneumonia 
always, nevertheless it is an immediate complication, and as such 
must be met in a different way from other forms. Our work makes 
us believe, and this is in accord with others, that the effusion is a 
purulent one from the start and not an effusion, at least not in bulk, 
subsequently infected. While with the opinion expressed by certain 
writers that some of these empyemata are cured by simple aspira- 
tions, we are not in accord, nor are we in harmony, with delayed 
treatment. This simple fact of complication rather than sequel 
should be borne in mind, and we do not feel that it can be over- 
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emphasized, for it is this conviction upon which the recent inetliods 
of treatment and good results are based. The appreciation of the 
formation of the empyema from pneumonia admirably explained 
by INIoschcowitz and others is acceptable and explains the pathology. 

This complication comes on so rapidly and early, a fact recorded 
by others, that after a few failures of early recognitions we grew 
to suspect its frequency, and its recognition was subsequently rarely 
at fault. The patients were so ill tliat physical signs and e.xpl'oration 
Avcre depended upon, the fluoroscope studies being postponed until 
the case became one of surgical sequel rather than complicated 
inieumonia. The sign of increased, high-pitched, vocal resonance 
helped us more than any other sign in finding fluid present even when 
the amount was small. These patients improved at once after the 
first aspiration which seemed out of proportion to the amount of 
fluid withdrawn. Tlie mechanical factor of .cardiac displacement 
seemed of less importance than the presence of toxic effusions. The 
first aspiration showed the Streptococcus hemolyticus, and all sid)- 
sequent aspirations were consistent from a bacteriologic study uj) 
to the time of resection. The number of aspirations averaged from 
five to seven, extending over a period of two weeks or more, when 
from a patient with a very high surgical risk the case became one 
for good surgical work and was considered safe from a prognostic 
point of view. Elliott also, with rather full plate work on the 
thoraces of his cases, stated that the number of aspirations on his 
jaiticnts were four or five and the length of time involved a period 
of two weeks. Our own more frequent aspirations and greater 
length of time seemed to us better, although, too, late resection 
has one drawback to which we find brief reference by others and 
which we encountered in three of our patients, namely, dense pleural 
adhesions. The character of the fluid withdrawn 'grossly ins])cctcd 
was a feature which attracted our attention and has been spoken of 
by others. The first fluid taken when the patient was in the midst 
of his infection or earlier was of ati amber color, but not the clear, 
serous fluid of exudate usually encountered. By the time the second 
or third a.sjnration was performed the pus was frank and tiic later 
ones were of the same character but denser in quality. After five 
or six aspirations the i)us assumed a chocolate apj)wirance, and to 
n.s this appearance indicated the time for resection. At this titne 
the clinical picture of the patient was that of convalescence from 
acute infection. This feature of .sequence in the appearance of the 
pus was very constant, and we think is worthy of note, and has 
been so stated by others. With the opinion that the chocolate 
appearance of the pus is due to the traumata of frequent aspirations 
a.s sugeesterj bv one surgeon wo cannot entirely concur, 'i'he flay 
jjrcvious to tlie removing of the patient to the oj)eruting room tiie 
final aspiration tvas done. A very striking and con,<istent feature 
was the large amount of fluid sometimes withdrawn. In one instance 
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we withdraw about 3 liters from a large man during his second aspira- 
tion, when Itj liters had been withdrawn only a few days before. 
Such large amounts can easily be dangerous to life, because of the 
now known although not generally appreciated elasticity of the 
mediastinum which produces interference with the other side of 
the thorax. 

We have practised preliminary tapping in all forms of empyemata 
at Mercj^ Hospital for many years, Avhen cases were not too urgent, 
and believe strongly in it. 

The problem of washing the pleural cavity after the resection and 
insertion of the tubes is worthy of great consideration, and we believe 
this may be the better plan, judging from the experience of other 
men, and shall consider it in the future should such cases come under 
our care. One case of a colleague not in this group did well under 
the Carrel-Dakin solution. This may shorten the time of cure. 

Our own feeling was for costatectomy instead of thoracotomy, 
and this we had performed. Many other men are in favor of the 
latter and with a simpler procedure and earlier washing with the 
Carrel-Dakin solution this may suffice for cure in some cases. The 
fact that two of our patients required second resection to establish 
sufficient drainage, although well done at the primary operation, 
makes us in favor of the former at present. 

There were 2 cases in this group of dense adhesions which pre- 
sented a problem difficult of solution and are yet unsolved. The 7 
cases due entirely to the Streptococcus hemolyticus treated as we 
have outlined, and with no deaths, seems to warrant this record. 
The disappointments were the long periods of convalescence and the 
dense adhesions which followed in 2 of the cases. The use of the 
Carrel-Dakin solution in the future may remove such disappointments. 


INTERNAL HYDROCEPHALUS IN A SYPHILITIC, PROBABLY 
DUE TO INTRASPINAL TREATMENT. 

By Albert Keidel, M.D., 

AND 

Joseph Earle Moore, M.D., 

BALTIMORE, MD. 

(From the Syphilis Clinic of the Medical Department, Johns Hopkins Hospital.) 

The common dangers of the intraspinal treatment of neuro- 
.syphilis have been discussed by various writers and are now generally 
known. Among the most important are septic meningitis, due to 
faulty technic; death from respiratory paralysis; paraplegia; loss of 
bladder and rectal sphincter control; sensory changes about the 



210 keidel, .Mo6re; hydrocephalus ix a syphilitic 


perineum and in the legs. So far as we have been able to determine, 
internal hydrocephalus has not been mentioned in this connection. 
IVe therefore wish to record a case presenting this interesting but 
distressing complication. 

History. The patient is a young white man, an attorney by 
profession, aged thirty-two years. He has been married for five 
j'ears, but there have been no pregnancies. 

In 1907 he contracted a genital sore, which was painful, with a 
seropurulent discharge but no local adenopathy. The sore persisted 
for six months. One month after its appearance he developed a sore 
throat, followed in another month by rheumatic pains and by small 
sores in the mouth. Three months later a generalized macular 
rash, together with lesions at tlie anus, appeared. Treatment 
consisted of "powder” by mouth. 

In 1912 he began to sufl'er with occasional mild headaches, worse 
in the late afternoon and night, and with shooting pains in the legs. 
The headaches persisted with increasing severity until 1915, when 
they became severe enough to cause him to consult a physician. 
The blood ^Yassermann at that time was positive. One intravenous 
injection, presumably arsphenamin, followed liy a course of intra- 
muscular mercury and potassium iodide, brought about a decided 
improvement. 

Iluring the ne.xt three yeare he developed loss of|^libido and 
potentia, girdle sensation, difficulty in mental concentration and a 
change in disposition manifested by heavy drinking. The headache 
did not recur until about July, 1918, and was then of only slight 
intensity; it followed his rejection by an Army Medical Examining 
Board because of a diagnosis of "cerebrospinal sj'philis.” He was 
told at this time that the ^Yasscrmann of the blood and spinal fluid 
were both po.sitive, whereupon he placed himself under treatment, 
consisting of six intravenous injections of arsidienamin and one 
intraspinal injection of mercurialized sennn. Following this the 
blood ^Yassermann was said to have become negative. 

Several hours after the intraspinal treatment there was a severe 
reaction, consisting of excruciating lieadache and pains in the legs 
lasting for four days, during which time he remained in the hospital. 
^Yhcn he went home on the fifth day he felt fairly well, but on the 
sixth day he was suddenly .seized with a fresh, terrific headache and 
pains in the legs. For the next forty-eight hours he was said to 
have been delirious and to have luid a high temperature. He had 
stiffness of the extremities and retraction of the head. lYitli this 
late reaction he, remained in bed ten days. 

For the next six weeks he felt (luitc well, but gradually an entirely 
new sort of Jicadaelie began. 'Flic old lieadache liacl been infrequent, 
mild and generalized. ^I'lic-se new headaches were ahno.'^t constant, 
occipital and of terrific intensity. To quote his own expression, lie 

nearly went crazy with the pain.” On two occasions during tins 
phase of his condition he attempted suicide. 
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Physical Status. In December, 1918, he consulted one of us. 
At that time the physical examination showed round, regular pupils 
of the Argyll-Robertson tj^pe, coarse tremor of the tongue, 'pain on 
pressure over the cervical spine, absent knee- and ankle-jerks and 
oral sepsis. Psj^chiatric examination showed none of the charac- 
teristic signs of general paralysis. 

Serology. The blood Wassermann was negative; the cerebro- 
spinal fluid examination showed fifty cells, a strongly positive 
globulin test, Wassermann positive ivith 0.1 c.c. and a paretic type 
gold curve. 

Treatment. When first seen his headaches were thought to be due 
to cerebrospinal syphilis, and from December 23, 1918, until 
October, 1919, he was kept under continuous antisyphilitic treat- 
ment. During this time he received seven intraspinal injections 
of mercurialized serum according to a method described by .us,^ 
six spinal drainages followed by arsphenamin and eleven separate 
intravenous injections of arsphenamin products, a total of twenty- 
four intravenous arsphenamins. From the standpoint of serology 
the results obtained were gratifying. The blood Wassermann 
remained negative and on October 14, 1918, the cerebrospinal fluid 
showed six cells, a slightly positive globulin, Wassermann negative 
with 1.0 c.c. and a negative gold curve. 

Progress. Clinically, however, it was noted that the patient 
improved but little. Reactions following the intraspinal treatments 
were exceptionally severe, consisting of unbearable headache and 
pains in the legs, rendering a continuation of intraspinal medication 
impossible. 

From December, 1918, until July, 1919, the headache continued 
almost as severe as before. During the next three months, however, 
a very considerable improvement took place; but after an intra- 
spinal treatment on November 3 the pain recurred and rapidly 
grew worse until, during December, headache was constant, some- 
times requiring morphin for relief. 

November 29, examination of the eye-grounds disclosed uni- 
lateral choked disk right, with some edema of the left disk, and a 
high degi'ee of vascular sclerosis. Consultation with an ophthal- 
mologist revealed in addition marked compound lij'^permetropic 
astigmatism. With the hope that the edema of the disk would 
subside spontaneously and that the refraction error might, at least 
partially, account for the headache the error was corrected with 
glasses, but without relief. 

In reviewing the patient’s course at this time we found as evidence 
of increased intracranial pressure the severe headache and the low- 
grade^’choked disks, but no nausea, vomiting, bradycardia or 
localizing symptoms. It was recalled that from hlay 2 until 

1 Kcidel, A., and Moore, J. E.; Treatment of Neurosypliilis by the Intraspintd 
Route, Johns Hopkins Hosp. Bull., November, 1920, xxxiv, 404. 
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October 4 treatment had been intravenous only, no lumbar punc- 
tures having been done. October 4, 11, 25 and November 3 spinal 
drainage was carried out. On the first date (October 4) the pressure 
was markedly increased and the fluid spurted out in a steady 
stream to a distance of several inches. Wien 70 c.c. liad been 
rapidly removed the procedure was terminated for fear of reduc- 
ing the intracranial pressure too quickly. At the four succeeding 
drainages it was noted that the pressure seemed to grow progres- 
sively lower, so that at the time of the last treatment, on November 
3, spinal fluid flowed only drop by drop, and ceased to flow at all 
after 40 c.c. had been obtained. 

Laryngological consultation on September 20 had been completely 
negative for any sinus disease, either of the frontals, antra, sphenoids 
or cthmoids. 

It being by this time obvious that we were dealing with some 
intracranial condition, careful review of the various symptoms just 
outlined prompted the suspicion of an internal hydrocephalus, 
perhaps due to an old meningitis, with adhesions in the floor of the 
fourth ventricle. 

Stereoscopic Roentgenologic Examination of the Head on December 
29 showed the following rather startling picture: “The parietal 
sutures on both sides, especially near the top of the head, arc 
distinctly separated. The lambdoidal sutures arc also very 
decidedly separated. The sella turcica is quite large, but this may 
be a normal variation. There arc no shadows to indicate a localized 
tumor in any place. There is no evidence of a ])criostitis to indicate 
lues. The condition suggested an intracranial pressure afi’air 
without being able to pick out the particular lesion. The paranasal 
sinuses .show an absence of both frontals. The maxillary sinuses 
are small but clear.” 

Surgical Consultation. This lent added weight to our tentative 
diagnosis. December 31, 1919, Dr. George Ilcucr saw tlie patient 
in consultation and confinned the jircscncc of bilateral choked disk, 
more marked on the right. There was also a questionable bitem- 
])oral hemianopsia. Right subtemporal decompression was decided 
upon and was performed January 2-1, 1920. At operation very 
troublesome bleeding was encountered from the posterior branch of 
the middle meningeal artery as well as from the other dural vessels, 
all of which were much larger than nonnal. The dura was under 
.slightly increased tension, and on pricking considerable fluid 
esciiped. The brain was not bulging and no evidence of tumor was 
found. Two attempts at ventricular puncture failed. 

During the patient's convalescence from this operation eight 
ab.'t'cssed teeth were extracted and his oral liygiene cnnsidcrai)ly 
improved. Two months later the choke<l disks had s\ibside<I and 
the headache was almost comi>letcly relieved. He felt so well that 
lie returned home and resumed liis professional work. 1 he improve- 
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meiit was only temporary, however, and in May, 1920, the same 
headaches recurred, usually after mental strain and in the early 
afternoon, always associated with tense bulging of the decompression 
area. 

In July he returned to Baltimore, once more incapacitated by tlie 
severity of the headache. Serologic examination disclosed a nega- 
tive blood Wassermann; in the cerebrospinal fluid there were eight 
cells, a wealdy positive globulin reaction and a luetic zone gold curve. 
The spinal fluid Wassermann was negative with 0.2, 0.4 and 0.6 c.c., 
suggestive positive with 0.8 c.c. and positive with 1.0 c.c. In the 
absence of Dr. Heuer he was seen by Dr. Walter Dandy, who con- 
curred in our diagnosis of internal hydrocephalus. According to the 
routine of study used for these cases by Dr. Dandy, intraventricular 
and intraspinal phthalein and roentgenograms after intraventricular 
and intraspinal air injections were proposed. 

The patient refused all of these procedures except the intraspinal 
phthalein, which was carried out on July 16. Excretion of dye in 
the urine was as follows: 


First two hours . 
First fourteen hours 
Second twelve hours 
Third twelve hours 
Fourth twelve hours 


Trace. 

20 per cent. 

K « 


Total (fifty hours) 


28 


Intramuscular phthalein on July 19: 43 per cent, excreted in two 
hours. 

A recent letter informs us that his progress has been much the 
same. He continues to be partially incapacitated by headaches, 
which are worse whenever he exerts himself mentally or physically. 

Discussion. In a series of papers Dandy and Blackfan^ ^ and 
Dandy^ ® have thoroughly presented the question of hydrocephalus. 
Briefly summed up their clinical conclusions are as follows : Internal 
hydrocephalus can be divided into two anatomically different types, 
depending on the patency or occlusion of communication between 
the ventricles and the subarachnoid space. If communication is 
completely blocked off the hydrocephalus is obstructive. Absorp- 
tion of cerebrospinal fluid cannot take place from the ventricles 
though from the subarachnoid space, which the fluid cannot reach, 
it may be normal. Communicating hydrocephalus results if the 
obstruction between the ventricular and subarachnoid system is 
incomplete. Clinically it was shown to occur because of the forma- 


= Internal Hydrocephalus, An Experimental, Clinical and Pathologic Study ,'Am. 
Jour. Dis. Children, December, 1914, viii, 406. 

’ Ibid., December, 1917, xiv, 424. 

^ Extirpation of the Choroid Plexus of the Lateral Ventricles in Communicating 
Hydrocephalus, Ann. Surg., December, 1918, p. 509. 

‘ Experimental Hydrocephalus, Ann. Surg., August, 1919, p. 129. 
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tion of a barrier of dense adhesions (following meningitis) at the 
base of the brain, wiiiclj, while sometimes pennitting the passage 
of fluid from tlie ventricles to the sjiinal subarachnoid space, 
mechanically obstructed its flow to tlie cerebral subarachnoid space, 
where most of its absorption should take place. The communicat- 
ing tjiie of hydrocephalus has been produced in dogs by a periraes- 
encephalic band of gauze, saturated* in an irritant which induces 
adhesions. 

The intraventricular introduction of phenolsulphonephthalein 
will conclusively demonstrate the classification of hydrocephalus. 
If plithalein is recoverable by spinal puncture within ten minutes 
thereafter the condition is communicating. Furthermore, absorp- 
tion and excretion of plithalein injected intraspinally is usually 
normal, or nearly so, in the obstructive tj-pe of hydrocephalus, and 
is markedly reduced in the communicating ijiie. 

Dandj-® ^ has also introduced the metliod of roentgenography of 
the air injected spinal and ventricular systems. This might be 
e.\i)ected to show' clearly any dilatation of tlie ventricles, which 
might be found in cither tj-pe, as well as tlie failure of the air to 
reach the cerebral sulci or the ventricular system if blocked by a 
band of adhesions at the base as in communicating hydrocephalus. 

In this case the diagnosis of internal hydrocephalus is, to our 
minds, fairly well established because of (1) tlie character of the 
headaches; (2) the presence of choked disk; (3) progressive decrease 
in the ]ircs.sure and amount of cerebrospinal fluid during tlie suc- 
cessive punctures of October and November, 1910 (though a fair 
amount of fluid, somewhat less than normal, could always be 
recovered); (4) tlie temporary improvement after decomprc.ssion ; 
(5) the beha\"ior of the excretion of plithalein injected intraspinally; 
(0) the striking roentgenoscopic picture. 

It is, of course, essential to rule out cerebral or cerebellar neoplasm 
or cyst. The existence of such a lesion seems improbable because 
of the lii.storj* of sudden onset, the lack of progress in the disease 
and die absence of localizing signs. It is probable that here the 
obstruction is only ])artial and that a certain amount of ventricular 
fluid is allowed to flow into tlie .■spinal system. It is unfortunate 
that roentgenoscopic studies of the air filled ventric!e.s and spinal 
canal were not pennitted. Such studies would have made the 
diagnosis more definite. 

Unfortunately, also, the ventricular injection of plithalein was 
not pennitted.* This would have allowed a dcraon.stration of the 
patenev of tlie foramina between the ventricular and the sub- 
arachnoid .‘systems. The intraspinal injection of plithalein did, 
however, aflWd the infonnation that only a small jiart of the sul^ 
arachnoid space was participating in the alisoriition of cercbrosiiina! 


• Ve»lri.i!l..Kraphy fulkwiRK ihr Injwuon of .-Vir into tl.<‘ C.r.l.ral V 

-Viii!. .^'iiry... July, 191.S. p. o.t , . ■ • i; ■ 

• Uot ntKi noKmphy of tlif Urnin ftltorjUt- lnji-cti'in^o._Airfint'> tb- . .i:.! 

AuM. ^*urc., Octol-^r, 1019, p. 39*. 


il Cura!, 
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fluid. Normally, after intraspinal plithalein 35 to 60 per cent, is 
excreted in two hours. In this patient there was but a trace in two 
hours and only 28 per cent, was excreted in forty-eight hours. 

Having concluded that in all probability the patient’s headaches 
are due to internal hydrocephalus of the communicating type, 
questions arise as to the etiologic factors which produced this 
condition. Syphilis has, of course, been suggested bj^ various 
authors, and is particularly noteworthy as a cause of infantile 
hydrocephalus. A syphilitic process which will almost completely 
occlude the foramina of exit of the cerebrospinal fluid from the 
ventricular system, or which will so affect the meninges as to 
produce a dense band of adhesions around the base of the brain, 
must in the adult be relatively uncommon, as few such cases of 
hydrocephalus in adults are observed. The possibility of such a 
condition due to syphilis is, however, admittedlj^ academic. On 
the otlier hand the time relation of the first intraspinal injection to 
the onset of the characteristic headache stands out very strildngly. 
It must be admitted that for some time we failed to be impressed by 
this possible relation of cause and effect; but later consideration 
has urged upon us the conclusion tliat the first intraspinal injection 
given the patient set up a severe meningitis, which, since he sur- 
vived it, was probably aseptic. This in healing produced a mass of 
adhesions about the subarachnoid space, causing a partial occlusion 
of one or more of the three foramina of exit from the fourth ventricle. 
Such a phenomenon must, however, be extremely rare, since we have 
been unable to find similar cases in the literature and since our own 
fairly large experience affords no like example. 

The hydrocephalus in this case is of the communicating tjqie, since 
there are periods of freedom from both headache and the bulging of 
the decompression area and since a fair amount of spinal fluid was 
usually obtainable at the time of puncture. The phthalein absorp- 
tion is characteristic in that it was markedl.A' reduced. 

So far as treatment is concerned there would seem to be little 
to be done. The operation of choroid plexectoniy is hazardous; 
according to Dandy it is impossible to break up adhesions at the 
base because of their inaccessibility. One can hope for a spon- 
taneous cure. To quote Dandy and Blackfan:® “It is not difficult 
to imagine recovery followng the gradual disappearance of adhe- 
sions. It is also possible to imagine a sudden rupture of the thin 
wall of a large fourth ventricle cyst, producing a new foramen of 
exit to the subarachnoid space.” 

Summary. 1. There is presented a case of communicating inter- 
nal hydrocephalus in a neurosyphilitic. 

2. The hydrocephalus appears to stand in the relation of effect 
and cause to an intraspinal treatment vnth mercurialized serum. 

3. A possible though remote danger of intraspinal therajjy is 
pointed out. . 


* Loc. cit. 
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OZENA AND ITS EELATION TO TUBERCULOSIS. 

By Fred H. Linthicum, A.B., M.D., 

LOS AXGELES, CAUF. 

(From the Deparimcnt of Larjugologj' of the Johns Hopkins Hospif.il.) 

Altiioijgii not an uncommon disease, ozena has been relegated 
so strictly to the sphere of the rhinologist and the lar.N'ngofogist 
that it is but little known outside these specialties. For a great 
many years there have been scattered references in tlie literature 
pointing out the frequency with which ozena and tuberculosis 
are to be observed in tlie same patient. This faet has been recog- 
nized jn a general way, but has by no means been accorded the 
attention it deser\'es. Recent work done along these lines em- 
phasizes the necessity of a more general knowledge of the sym])- 
tomatology and tlierapy of ozena on the part of the medical 
profession as a whole. The frequent incidence of tuberculosis 
in ozenatous patients makes it of as much importance for the 
internist to recognize and examine a case of ozena as a possi- 
ble subject of pulmonary involvement as it is for the nose and 
throat specialist to be familar with the various systemic diseases, 
of which derangements in his own particular field of observation 
are only part and parcel. 

It will be the object of the following paragraphs to set forth the 
evidence at liand concerning tlie coincidence of these two diseases, 
togetlier with the results of some experimental work done on the 
subject in the department of laryngology of the Johns Hopkins 
Hospital. 

The word “ozena” is derived from tlie Greek, and means literally 
a stench. The lesions are confined to the mucous membranes of 
the nose, pharj-nx and may extend to the larynx. It is cliaractcr- 
ized by the fonnation of greenish-black crusts, with a sickening 
odor. It usually begins in childhood and runs a progressive course, 
tending to become less severe as old age advances. A jircdilcction 
for filth makes it more common among the lower classes. Children 
of ozenatous parents arc often found to be suffering witli the .same 
malady, and there is considerable evidence to show that it Is con- 
tiigious. The appearance of a well-developed case is often one of 
marked cachexia and malnutrition. 

In the first stages tlicre is a transient hypertrophy of the turbi- 
nates. Eventually tlic mucous membrane lining of the whole nose 
undergoes atrophy and all IjTnphoid and secretory structure dis- 
appear completely- L-lceration is not tlic rule*. idea of the 
profound changes tliat take place in the histological picture may 
be gained from the accompanying photomicrographs. Fig. 1 .shows 
a section through the mucous inembranc of a (‘ompanitivcly nonnal 
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Fig. 1, — Section tlirough the mucous membrane of a comparatively normal middle 
turbinate, showing columnar epithelium and glandular structures. 



Fig. 2. — Section through the mucous membrane of the middle turbinate taken 
from a case of ozena, showing the stratified epithelium and entire absence of glandu- 
lar structure. There is no evidence of tubercle. 

VOL. 102, NO. 2. AUGUST, 1921 S 
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middle turbinate. Note tlie stratiform ciliated cylindrical colum- 
nar epithelium with goblet cells interspersed. Beneath is the 
basement membrane and finally tire tunica propria of fibro-elastic 
tissue with its venous plexuses and tubo-alveolar glands. Con- 
trast this with Fig. 2. One can scarcely realize they are from 
the same anatomical locality. The stratiform columnar epithelium 
has been entirely replaced by a layer of stratified epithelium des- 
quamating on the surface. PoljTnorphonuclears and small round 
cells are fairly abundant in this layer and in the one immediately 
below it, which corresponds to the submucosa. In the deeper 
structures, plasma cells, fibroblasts and eosinophils are found. 
There are numerous bloodvessels and venous plexuses. The 
striking feature is the complete absence of all glandular and secre- 
tory structure so abundant in the normal nose. Note will also 
be made of the complete absence of any structure resembling 
tubercle. 

Many organisms have been mentioned in conneetion with the 
etiology of ozena. Among the better known are (1) the 
Abel-Lowenberg^ bacillus, described by Abel in 1893, and (2) 
the cocco-bacillus fetidus ozense discovered by Perez, ^ .and with 
which he claimed to have reproduced in rabbits lesions charaeter- 
istic of ozena. The third organism identified with the disease is 
an acid-fast bacillus, and it is concerning the significance of this 
organism in the nasal secretions of ozena that a great deal of the 
controversy of recent years has had to do. Although it has long 
been known that such bacteria are found in the secretions of the 
ozenatous nose, they have in general been looked upon as acci- 
dental, just as similar flora with acid-staining properties are fre- 
quently present in sebaceous secretions, in the discharge from 
clxronic ears, etc. Not everyone, however, admits this to be the 
case. There are those who hold that the acid-retaining proper- 
ties of this particular bacillus have a more sinister meaning; that 
if it is not the tubercle bacillus it bears such a resemblance to 
that organism as to demand more than a casual notice. And, 
indeed, there is considerable ground for their contention, both 
clinically and bacteriologically. 

As early as 1882 FriinkeP collected from the literature records of 
G cases of ozena which had come to section. Five of these were 
found to have definite tuberculosis. In Alexander’s'* series of 22 
cases 15 were found to have died of tuberculosis. On the clinical 


> Bakteriologische Studicn obcr Ozncna Simplex, Ccntralblatt for Bakteriologie, 
1893, xiii, p. loi. 

- Rechcrclics sur la bacteriologie de I'ozcna, Annals do I'Institut Pasteur, 1899, 
xiii, p. 937. _ _ 

‘ Patliologischo Mittheilungcn, ii Beilriige zur Rhinopathologio, Virchows Arch., 
1882, lxxx%’ii, p. 285. 

< Die Bczeihungcn dor Ozacna zur Lungontubcrciilose nobst Bemerkurigcn Obcr 
die Diagnose der Ozaenn, Arch. f. Larj'ngol. u. Rhinol.. 1903. xiv, p. 1. 
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side there is even more significant evidence. Alexander in the 
paper quoted above found a family history of tuberculosis in 16 
of 22 cases. Wingrave® found a similar history in 37 out of 60 
cases. Caboche® found a family history of phthisis in 16 of his 
39 cases. In our own series 4 of the 8 cases in which a family 
history was obtained were found to have tuberculous antecedents. 

The incidence of tuberculosis in people suffering with ozena is 
just as striking. Alexander in the same monograph records 50 
cases of ozena in which definite pulmonarj’’ tuberculosis was found 
in 22, suspicious tuberculosis in 7 and pulmonary lesions of .a 
different character in 4. Theisen’ found phthisis in 7 out of 20 
cases of ozena. McKenzie® in 34 cases found 5 with pulmonary 
tuberculosis and 3 with other tuberculous manifestations. Mac- 
keith® found “phthisis pulmonalis” in 4 out of 13 cases. In our 
own series of 9 cases 3 showed frank pulmonary tuberculosis and 
3 evidence of less active lesions. In other words, 40.4 per cent, 
of the cases cited above showed a more or less definite clinical 
tuberculosis and 56.6 per cent, gave a family history of phthisis. 

These figures would certainly indicate something more than a 
mere accidental association of the two diseases. What then is 
this relationship? Before attempting an answer let us return to a 
consideration of the acid-fast organisms found in the crusts in 
ozena. 

The tinctorial qualities of these bacilli can be demonstrated 
in almost all true cases of ozena. We have not found them in 
other diseases simulating ozena, such as sj^philis of the nose. When 
found they are most abundant in the thick black crusts of a fully 
developed case. The best preparations are obtained by taking a 
bit of the crust, dissolving it in sterile salt solution and spreading 
it on a slide with a platinum loop. Fix by passing several times 
through a flame. Overheating will cause the organisms to swell 
and become distorted. Stain in the usual manner by the Ziehl- 
Neelsen method. 

Owing to the fact that many of these bacilli are not alcohol-fast, 
it is best to decolorize only in an acid bath, using 25 per cent, 
sulphuric acid. The preparation is counterstained with methylene 
blue. The acid-fasts will be found to stand forth a bright red in 
contrast to tlae blue of the other organisms. They vary greatly in 
their morphology, ranging all the way from streptothrix-like clumps 

® Atrophic Rhinitis, Journal of Laryngology, Rhinology and Otology, 1894. 

« L’ozene forme lar\’6c de la tuberculose, Ann. d. mal. d. roricllc, du larjTix (etc.), 
1917, xxxiii, pt. ii, p. 2C0. 

^ Etiolog}’’ and Diagnosis of Ozena and its Relation to Pulmonary’ Tuberculosis, 
Albany Medical Annals, 1904, xx\’, p. 140. 

s Atrophic Rhinitis (Ozaena) and Tuberculosis, Journal of Laryngology, Rhinology’ 
and Otology, 1910, xxxi, p. 176. 

’ Atroplric Rhinitis (Ozaena) and Tuberculosis, Pt. ii. Tuberculin in Atrophic 
Rhinitis, Journal of Laryngology, Rhinology’ and Otology, 1910, x.xxi, p. 232, 
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to short, tliick rods. They frequently occur as thin, curved, beaded 
rods,^ identical in appearance with the tubercle bacillus. 

^\ith the assistance of Dr. Esau Greenspon, of the pathological 
department, an attempt Avas made early in the year 1918 to culti- 
vate these organisms. Crusts were washed several times in sterile 
saline solution and implanted on Dorset egg medium, sheep serum 
agar, blood agar and other media. Unfortunately for our work 
Dr. Greenspon was called to the colors at this time, and tliis fact, 
coupled with otlier exigencies brought on by the war, forced us to 
abandon this phase of the work. However, the organisms in 
question have been isolated and grown by Wingrave,'® using Dorset 
egg medium reinforced Avith ozena crusts. 

Animal Eicperiments. In the paper last quoted there is, further- 
more, recorded an account of guinea-pig inoculations. Six ani- 
mals AA'ere injected, using a reinforced emulsion made from ozena 
crusts. At section the .3 animals AA'hich had been injected intra- 
peritoneally AA'ere found to JiaA'e escaped all infection. The ,3 
AA'hich had .been inoculated subcutaneously shoAved definite tuber- 
culosis, Avith caseation of glands, giant-cell formation and "tubercle 
bacilli in and around the giant ceils.” 

Our experiments along these lines have not been so successful. 
Crusts Avere collected from o cases of ozena in Avhich avc had first 
demonstrated the jirescncc of acid-fast bacilli. An emulsion of 
the crusts Avas made from each case and 3 c.c. of this injected into 
guinea-pigs, using 2 animals to each patient. The intrapcritoncal 
method Avas used. At the end of four Avecks scA'era! animals had 
died of intercurrent infections— no gross signs of tubercle Avere 
found at autojisy. Smears and sections from A'arious organs Avcrc 
stained Avith similar results. TJie remaining animals Avere sacri- 
ficed at the end of six Avecks. No signs of tuberculosis Averc found. 
A second group A\as inoculated, Avith the same disappointing 
results. Kccciitly a third .scries of animals Avas injected, u.sing 
material from one new and tAAo old cases. Tin’s time the emulsion 
Avas introduced subcutaneously. The regional K'niph glands 
became swollen Avithin a Avcck. The animals died during the 
fourth and fifth Avecks. They Avcrc carefully examined, but no 
histological evidence of tubercle Avas found in the glands or A'isccra. 

As before mentioned aa'c first ascertained the jircscnce of the 
acid-fast organisms in the material u.^cd. Arguing from the avcII- 
knoAvn suscejitibility of the guinea-pig to the tubercle bacillus nc 
are forced to conclude, from our exTeriments, that the acid-fast 
bacillus found in the nasal secretions of ozena is not identical with 
the tubcicle bacillus. 

Tuberculin Therapy.— It Avould entail ton much space to go "></> 
the many methods advocaterl in the treatment of o'zena. iheir 

.\lnmliif Rliisiiti' nml TuU trtil.i-;*. I’t. ifi. Th- iKijlMof.ir-.l 

Joiirinil of Rliitioiory r.iu! fltofr-yj'. HUS. xxxi. f. 
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verj'' number and diversity are an indication of our lack of true 
information on the subject. In general there are two classes of 
therapy employed. Local measures in the form of irrigations, 
suppositories, instillations and paraffin injections. In the second 
group fall the various forms of vaccinotherapy. The first class of 
remedial agents acts apparently in a purely mechanical manner and 
are efficacious only so long as one persists in their use. 

Results of a more lasting character are claimed from the use of 
vaccines. Hofer and Kofler,^^ using a vaccine made from the 
Perez bacillus, reported favorable results. Subsequent reports on 
the use of tliis vaccine conflict. GoJgau^^ experimented with seven 
different varieties of vaccines, and from his results concludes that 
all such forms of therapy are of little or no value. Mackeith,^^ 
starting with the premise that ozena is a tuberculous manifestation, 
has treated a series of 13 cases with tuberculin.. His results have 
been very good. . Some of these patients have been under observa- 
tion as long as two and a half years after treatment was inaugurated. 
Of these 7 showed great improvement, 3 improvement, 2 suffered 
relapse and 1 case was not benefited. 

In January, 1918, we mailed cards to about 100 names indexed 
in the nose and throat dispensary under the headings “Ozena” 
and “Atrophic Rhinitis.” Of this number about 40 reported for 
examination. Our task was to pick out only those which we con- 
sidered to be genuine cases of ozena. We chose as our more impor- 
tant criteria the characteristic fetor, atrophy of the mucous mem- 
branes and the presence of the greenish-black crusts in tlie nose. 
When possible smears were made to determine the presence of 
acid-fast bacilli. From this group we have been able to obtain 
fairlj^ complete records of 9 cases of what we consider to be true 
ozena. As the patients reported they were given the routine 
nose and throat examination, including roentgen ray of the sinuses 
and Wassermann test. Of the 9 cases, 7 consented to undertake 
the tuberculin treatment, for the administration of which as well 
as for the chest examinations we are indebted to the Phipps Tuber- 
culosis DispensarjL 

The tuberculin used was the human bouillon filtrate. An ini- 
tial dose of from xoimro TTrTCTnr given and the dosage 

increased gradually until at the end of a year tlie patient recei^'ed 
1000 mg. each month. A glance at the following abstracts will 
give an idea of the success that has attended our treatment of 
ozena with tuberculin:*^ 


» Bisherige Ergebnisse einer neuen Vakzinationstherapie bei Ozena (Cocco 
bacillus fetidus ozena Perez), 1913, xxvi, No. 42, p. 1098. 

>5 Vaccine Treatment of Ozena, Laryngoscope, 1918, xxviii, p. 380. 

Loc. cit. 

“ These observations were carried up to September, 1920. 
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Case T.— H. K., male, white. Birthplace, United States. La- 
borer. Aged twenty-nine years. Complaint: “ Pimple in the nose.” 
Admitted January 3, 1918. 

Family History. Negative. 

Past History. Negative, except for clironic nasal discharge. 

Personal Examination. Temperature, 99.2°. Poentgen-ray .vn- 
v.^cs, negative. Wa.^sermann, negative. Glands, not enlarged. 
iVosc, inferior turbinates atropliicd; both sides filled witli foul- 
smelling discharge and greenish crusts. Smear from nose showed 
numerous acid-fast bacilli. Chest Examination: slight impairment 
to the third rib on the right and left and throughout the back. 
Breath sounds diminished. Von Pirquet test slightly positive. 
Roentgen ray of chest: spotty infiltration of both lungs, especially 
on the right side, tuberculous in origin. Diagnosm: possibly some 
fibrosis of both uppers. 

, Conr.’se. At the end of three months, during which time he was 
seen weekly, this patient showed a marked improvement. The 
discharge disappeared almost entirely and lost its disagreeable 
odor. His general hcaltli became better, with improvement in 
appetite and a gain of ten pounds in weight. From this time to 
the present his condition has remained about stationary. He now 
receives the maximum dose of 1000 mg. each month. He has 
discontinued all irrigations and other treatment. 

Case II.— A. L., male, white. Birthplace, United States. 
Schoollioy. Aged thirteen years. Patient referred for consultation 
from the Phipps Tuberculosis Dispensary December 27, 1017. 

Family History. Mother has tuberculosis. One sister died of 
tuberculosis. 

Personal History. Scarlet fever and diphtheria in infancy. 
Profu.se discharge in nose for .some time. 

Personal Examination. Temperature, 00. 2°. IFa.wmHmm, nega- 
tive. Glands, not enlarged. Nose, middle turbinates atrophied; 
dry, foul-smelling discharge throughout tiie no.se. Tonsils, not 
enlarged. Chest Examination: mamibrial dulncss; iinpainnent to 
sccoml rib and to the lower angle of the scapula behind. Impres- 
sion, mediastinitis. Von Pirquet, jmsitivc. Roentgen ray chest, 
marked fibroid infiltration of the right lung; probai)ie thickening 
of the pleura. Diagnosis: changes proi)ably tiiberculon.s in origin. 

Cottrse. Patient iias been under tuberculin treatment for a year. 
The odor ha.s disappeared ami the discharge has practically ceased. 
He has gained in weight. At prc.«cnt is receiving 1000 mg, of 
tuberculin each montli. 

Case IH.-M. F., female, negre.ss. Birthplace. United .States. 
Aged eighteen years. Complaint, nasal discharge. 

Vnanfi/ Ilist'ny. None obtainable. 
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Personal History. Nasal trouble for past year. 

Personal Examination. Wassermann, negative. Roentgen-ray 
sinuses, clouding both antra. Glands, not enlarged. Nose, infer- 
ior turbinates atrophied; tliick, greenish crusts with typical fetor.' 
Tonsils, atrophic. Nasopharynx, walls covered with greenish 
crusts. Smear from the nose showed acid-fast bacilli in lai’ge 
numbers. Chest Examination: possible minimal left apical tuber- 
culosis; rales heard. 

Course. After an irregular course of treatment for three months 
the patient returned and volunteered the information that her 
subjective symptoms had disappeared. Examination of the nose 
showed practically no discharge and no odor. The patient could 
not be prevailed upon to continue treatment. 

Case IV.— M. V., female, white. Birthplace, United States. 
Schoolgirl. Aged fourteen years. Complaint, sunken nose. Ad- 
mitted June 25, 1919. 

Family History. One sister has nose trouble (ozena). 

Personal History. Nose has been “sinking for several years;” 
offensive discharge; complete anosmia. 

Personal Examination. Temperature, 98.8°. Wassermann, nega- 
tive. Roentgen-ray sinuses, infection of right frontal, ethmoids 
and antrum. Glands, just palpable in anterior and posterior 
triangles. Nose, external deformity; interior filled with thick, 
black crusts with a disagreeable odor; atrophy of both inferior 
turbinates; antra irrigated and fluid returned clear. Smear from 
nose showed numerous acid-fast bacilli. Chest examination, nega- 
tive. Von Pirqiiet, slightly positive. 

Course. There was an apparent flare-up of the nasal condition 
and some local reaction after the first seven injections of tuberculin. 
At the end of six months the discharge had practically disappeared 
together with the odor. 

About one year from the time the treatment was commenced 
the patient suffered a relapse, with a return of the discharge and 
odor. She is still under treatment. 

Case V.— C. G., female. Birtliplace, United States. Occupa- 
tion, housework. Aged twenty-three years. Comjdaint, trouble 
with nose and throat. Admitted March 5, 1918. 

Family History. Negative. 

Personal History. Occasional headache. Post-nasal discharge 
for two years. 

Personal Examination. Temperature, 97.8°. Wassermann, nega- 
tive. Roentgen-ray sinuses, negative. Glands are just palpable in 
the posterior triangles of tlie neck and at the angles of the jaw. 

Nose, atrophy of both inferior turbinates; profuse purulent dis- 
charge on both sides, with odor. Tonsils, atrophic. Chest Exann- 
naiion, negative for tuberculosis. 
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Courar. After five nioiitiis’ treatment with tuhereuiin the patient 
reports tliat she thinks the discliarge is considcrahly less. Exami- 
nation sliows.a slight amount of discharge on the left side. Il is 
U'orthy of note that nine months after first being seen this jmticni 
developed pidmonary fuberetdosis ndiile under observation. 

^ Case \I.— M. C., female. Birthplace, United State.s. School- 
girl. ^ Aged ten year.-;. Complaint, nasal odor and nasal discharge. 
Admitted October 25, 1919. 

Family History. Mother has pulmonary tuberculosis. 

Personal Examination. ]]'as.scr7nunn, negative, lloentgen-ray 
sinvses, negative. Glaitds, not enlarged. Nose, foul, greenish 
crusts in the posterior nares and in tlie nasopharynx. All turbi- 
nates atrophied. Smear showed numerous acid-fasts. Chest exam- 
ination, negative. Von Firqnet, negative. 

Course. After five months’ treatment with tuberculin, the nose 
shows only a small amount of discharge on the right side. Odor 
not marked. From this time until the present date the patient 
has sufTcred several remissions. At no time, however, has her 
condition been as bad as wlien first seen. 


Case VII.— J. lU, male. Birthplace, United States. Clerk. 
Aged twenty-eight years. Comjilaint, atrophic rhinitis. 

Family History. jMother died of pulmonary tuberculosis. 

Personal History. Had attacks of chills and fever for eight 
years. Cough and pain in chest. Formation of foul-smelling 
crusts in the nose since cliildhood. Anosmia. 

Personal Examination. Glavuls are just palpable at the angles 
of the jaws. Nose, septum deflected to the right; left side filled 
with typical foul-smelling discharge. Pharynx, purulent dis- 
charge on the posterior wall. Sinuses are clear. Siiienr from nose 
showed acid-fast bacilli in large numbers. Chest e.raminaiiou, 
breath sounds and percussion note impaired at both apices. (Exam- 
ination made out.side the hospital.) 

Course. After three months’ treatment .witli tuberculin the 
patient reported for examination. He .says that tho.-c with whom 
he is in daily contact no longer complain of the o<lor. ICxamina- 
tion of the nose showed about liulf the amount of discharge first 
noted. 


VIll.-F. K., white. Birtliplace, Bohemia. Occupation, 
fanncT.^ Aged forty-seven years. Complaint, throat trouble. 
Admitted November (j, 191S. 

Familtf llPtory. Neg.ative. 

Personal History. Cough for one year. 

Persntial Examination. (Hands not palpable. Nrw, turbm!!te.> 
atrophicfl; discluirge. with fetid <idor. 
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Chest Examination. Impairment of the upper right and left; 
rales on the left side. Tubercle baeilli present in the sputum. 
Roentgen ray chest, spotty infiltration of left upper and right apex. 
Diagnosis, pulmonary tuberculosis. In this patient the onset of 
tuberculosis and ozena were apparently simultaneous. 

Co7irse. Not treated for nasal condition. 

Case IX.— E. S., male, white. Birthplace, United States. Aged 
sixty-nine years. Complaint, catarrh and deafness. Admitted hlay 
10, 1920. ' ' 

Family History. Probable history of tuberculosis and ozena in 
family. 

Personal History. Nasal discharge since early adult life. 

Personal Examination. Temperature, 98.4°. Wassermann, nega- 
tive. Roentgen-ray sinuses, clouding of left frontal and ethmoids. 
Glands, not enlarged. Nose, inferior turbinates atrophied; middle 
turbinates, covered with thick, greenish crusts, with foul odor. 
Nasopharynx shows same picture as nose. 

Chest Examination. Fibroid changes over uppers; marked on 
right side; few persistent rales above right cla^dcle. Roentgen ray, 
old fibroid tuberculosis of left upper. 

Course. Not treated. 

To summarize: 

Cases I and II show great improvement two and a half years 
after treatment was started. 

Cases III and VII show improvement after three months’ treat- 
ment. 

Case V showed an initial improvement after five months’ treat- 
ment. Four months after stopping treatment she developed 
pulmonary tuberculosis. 

Cases IV and VI showed an initial improvement followed by 
relapse— No. IV after one year’s treatment and No. VI after 
five months’ treatment. 

By improvement we mean cessation of discharge and a better 
condition of health in general. In none of the cases was the atrophy 
in the nose affected. In some the sense of smell returned to a 
certain extent. 

The good results reported from the use of other vaccines make 
us wary of attributing to the tuberculin anj^ specific action on the 
nasal condition. At any rate whether the amelioration of sjonp- 
toms following the use of tuberculin be due to a general tonic action 
or is the result of the introduction of a foreign protein into the 
blood or whether there is some direct action on the nasal disease 
is beside the question. The faet remains that of the various 
remedies we have heretofore tried in the treatment of ozena by 
far the best results have been obtained with the use of tuberculin. 
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Oul' results and those of IMackeith certainly warrant a more exten- 
sive trial of this form of therapy- 

As intimated before, our main object has been to point out and 
insist upon the relation tliat exists between the disease ozena and 
tuberculosis. 

We offer as evidence from our own and cases collected from the 
literature: 

28 cases that have come to autopsy, tuberculosis was found in 
20 and was the cause of death in 15 of tbese. 

129 cases in which a family history of tuberculosis was demon- 
strated in 73. 

126 cases in which definite clinical tuberculosis was found in 52. 

It is true our laboratory tests argue against any etiological iden- 
tity. On tlic other hand the clinical evidence cannot be dismissed 
as falling within tiie realm of coincidence. The question of the 
etiology of ozena has yet to be settled. That the disease is very 
frequently associated with tuberculosis is a fact— a fact that it 
behooves every practising physician to bear in mind and one that 
should cause him to investigate every case of ozena coming under 
his notice as a possible instance of tuberculosis. 


DIABETES MELUTDS, SYPHIUS AND THE NEGRO. 
■ By I. 1. Le-M-ann, M.D., 

Ni:w ORLnAXS, I/A. 


In view of Warthin’s report that he has found sjTjhilitie pancrea- 
titis in all of the diabetic cases at the University of Michigan coming 
to autopsy, it has seemed worth while to e.vamine from this point of 
view a material rich in .syphilis. Warthin’s’ statement is “ tliat dia- 
betes may be associated with the more marked degrees of syphilitic 
])ancreatitis, and in our autopsy scries all of our diabetic cases have 
liccn so a.ssociatcd, but that a number of syphilitic pancreatitis of 
similar degree of severity liavc not prescntcil the clinical symptoms 
of diabetes. It seems very probable, therefore, that latent syphilis 
is the chief factor in the forms of pancreatitis most frequently 
associated with diabetes, but that diabetes is not always associated 
with severe degrees of this type of pancreatitis.” Since this report 
was made there has been very little discussion of the matter in the 
litcratnre, though Warthin’s contention has not gone altogether 
nnehallcngcd. Thus, .T. R. Williams- reported that only I out of 
ld.3 cases of diabetes mellitus gave a positive Was^ermann and the 

> Am. Joi'f- 191C. <■'.«. ir>7. 

s J<rUr. Atii. Mrtl. A'^mj., lOJS. Ixx, 
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physicarexamination of 12G out of the total 143 patients did not lend 
support to the view that syphilis is a common causal factor in dia- 
betes. Jacob Uosenbloom^ reported that in G2 cases of diabetes he 
found positive evidence (including positive Wassermanns) in 7, or 
only 10.3 per cent. Five of the 7 patients were persuaded to take 
syphilitic treatment. There was no increase in the carbohydrate 
tolerance in any of these cases after treatment. Anna I. Van Saun"* 
investigated the blood from 72 known diabetics. Only 1 gave a 
positive Wassermann reaction; 52 gave a negative reaction, 2 a 
doubtful reaction and in 19 cases the controls failed to heniolyze, 
so that no readings could be made. The one serum giving a positive 
reaction was that of a patient giving a histor^^ of syphilis. Of the 
2 doubtful reactions 1 was a patient with a history of chancre 
twentj^-six years previously; the other patient gave no history of 
sj^ihilis. 

My own experience in private practice has given me the same 
impression that sjqihilis is seldom the cause of diabetes mellitus. 
In such cases where lues does certainly exist we must consider 
whether it is present simply as a concomitant affection or as the real 
cause of the diabetes. Only once in my series did antisyphilitic 
treatment have any effect upon the carbohydrate tolerance, which 
is in agreement with the experience of Rosenbloom already quoted. 
It is perfectly apparent that a diabetic may have or may acquire 
syphilis just as he may acquire tuberculosis or typhoid fever, but 
that is quite different from the situation of the syphilitic who 
because of his syphilitic pancreatitis presents the phenomena of 
diabetes mellitus. It is not denied that syphilitic pancreatitis may 
present the clinical picture of diabetes mellitus; but my present 
thesis is that such cases represent the exception and not the great 
body of diabetic patients. It is in support of this contention that 
the results of this statistical study are presented. 

The syphilization of the negro is a matter of common knowledge 
to all practitioners in the South. They present a material enor- 
mously rich in every aspect of the disease, because, owing to their 
ignorance and poverty, they go frequently untreated or inade- 
quately treated. They are more liable even than other patients to 
disappear from view when their immediate pressing symptoms have 
been relieved to reappear when the disease has later made vast 
inroads. If therefore syphilitic pancreatitis is the common cause 
of diabetes mellitus we should find the latter disease more prevalent 
among them than among the whites. This, however, is not the case. 
Indeed, it was formerly thought that diabetes mellitus was relatively 
rare in the negro. While this disease is not rare in the negro, still 
the incidence is not as gi’eat among them as among the whites. 
This I showed ten years ago from a studj"^ of the reports of the 

= Jour. Am. Med. Assn., 1917, Ixviii, 1232. 

* Jour. Med. Eesearch, 1917, xxxvii, 205. 
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Charity Hospital at New Orleans covering twelve years (1.S9S- 
1909). There were 45 white diahctics and 19 negro diabetics in 
61,298 admissions. The negroes furnished 40 per cent, of the 
admissions and only 30 per cent, of the diabetics. The total 
incidence Avas 0.G3 per thousand. The incidence among the whites 
was 0.72 per thousand Avhile among the negroes it was only 0.47 per 
thousand. 


TABLE I.— DIABETES AIELLITUS IN CILABITV HOSPITAL, 1898-1909. 


A'car. 

White 

Negro 

f-ases. 

White 

a-lmistiaii-t. 

Negro 

admiMtoiis. 

Total. 

ortmitted. 

1898 

2 

5 

4,738 

2,99G 

7,734 

1899 

*•••*) 

0 

.5,0 GS 

3,412 

8,480 

1900 

. , . . 4 

0 

4,614 

3,114 

7,728 

1901 


3 

4,657 

3,0CS 

7,725 

1902 


o 

4,928 

3,248 

8,17G 

1903 

. . . . c 

3 

4,707 

3,434 

8.201 

1904 

2 

0 

5,300 

3,299 

8.689 

1905 

2 

1 

5,091 

3,221 

8,412 

190G 

. . . . 1 

0 

5,027 

3,425 

8,452 

1907 

.... 4 

3 

5,294 

3,55G 

8,950 

1908 

. . . . 3 

o 

.5,874 

3, GOG 

9,.540 

1909 

2 

2 

.5,850 

3,72G 

9,570 


45 

19 

G1.29S 

40,205 

101,505 


0.72 per 1000. 0.47 per 1000. White and noRro, 0.C3 per 1000. 

Pcrcentaco of diabetics: AVhite, 70 per cent.: negro. 30 per cent. 
Percentage of admissions: White, GO per cent.; negro. 40 per cent. 


A review of the figures for the years 1910-1919 confirms the 
impression obtained for the earlier period in a remarkably accurate 
Avay. In 160,044 admissions there Averc 135 Avhite diabetics and 59 
negro diabetics. The negroes furnished 43 per cent, of the admis- 
sions and only 30 per cent, of the diabetics, practically the same 
relation as in the former period. 


TABLE II.— DIABETES MELLITUS IN CIIABm' HOSPITAL, 1910-1919. 



AVhitc 

Negro 

AVliile 

Negro. 

Total 

Year. 

Kwea. 

eares. 

adnii'iiona. 

adrai-siooa. 

admitted. 

1910 

.... 11 

0 

G,719 

4..594 

11,313 

1911 

.... 20 

7 

7,314 

4,000 

12,220 

1012 

. ... 15 

5 

7.838 

5,145 

12,983 

1913 

. ... 5 

3 

8,405 

5.944 

14.349 

1014 

.... 19 

9 

9,700 

7,042 

10,742 

1915 

.... 8 

7 

9.897 

7.920 

17,823 

191G 

.... 21 

11 

10,111 

8,540 

18.051 

1917 

.... 13 

9 

10,908 

8,080 

19,051 

1918 

.... 15 

4 

11.359 

7,802 

19,221 

1919 

.... 8 

4 

9,789 

7,359 

17,148 


135 

59 

92.040 

08,004 

100,044 


1.4 iK'r 1000, O.Sfl JKT 1000. Aniitf' .and nr-gro, 1,2 p<*r 1000. 
Perc'-ntagf of dia!><'ti''.i; AVhitc. 70 p<T Cf-nt.; m-gro, .30 (vr c-’n'.. 
IVtc-ritap.- of adnii*son«: AVhitc, .'.7 iht rent.: 43 p.;r c-nt. 
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_ A striking fact is well illustrated in Table III. The incidence of 
diabetes mellitus has risen here as it has elsewhere, as has been 
reported by JosHn and others. The burden of the increase has been 
borne fairly equally by the whites and the negroes, and wliatcvcr 
cause is operating to produce this increase has affected both races 
alike. The total incidence has risen from 0.63 per thousand to 1.2 
per thousand (90 per cent.); the white incidence from 0.72 per 
thousand to 1.4 per thousand (94 per cent.) and the negro incidence 
from 0.47 to O.SG per thousand (S3 per cent.). It can hardly he 
fairly contended that sjq)hilis has been a more potent factor in the 
production of diabetes in the last decennium than in the preceding 
one. Moreover if it were, the lieavier burden should have fallen 
upon the more intensely sj^ihilized race. Since it fell upon both 
races approximately alike, it would be most plausible to seek the 
explanation in some factor affecting both alike and operating in 
increasing intensity. Sjqihilis hardly complies with these conditions. 

That it does not comply with these conditions may be made evi- 
dent from a study of the ravages produced by sj-philis in other parts 
of the body in the white and negro respectively. Although the 
negroes form about 40 per cent, of the admissions to our hospital 
and furnish only 30 per cent, of the diabetics, they furnish more 
than 50 per cent, of all the sj^philitic diseases. This I have tried to 
show graphically in Table IV. 

The only exception to the rule that the negro furnishes more than 
his relative share of any sj^ihilitic disease is locomotor ata.xia. 
Dr. R. M. Van Wart (personal communication) informs me that 
this is in accordance with his clinical e.xperience and that of other 
neurologists of the South. While the negro by no means shows 
even a relative immunity to luetic infection of the central nervous 
system, still he does show a relative decreased incidence of locomotor 
ataxia. It would appear, therefore, that we must accept one of 
two e.x])lanations of tlie smaller incidence of diabetes among the 
negroes and its possible relation to the theory of syphilitic pan- 
creatitis as a common cause of diabetes mellitus: 

1. There is no relation between the incidence of diabetes mellitus 
and sNqihilis; hence there is no probable ctiologic relation between 
the two. 

2. TJicre is an une.\'piaincd immunity of the negro race to the 
production of .spirochetal pancreatitis just as there is an une.\qilained 
immunity of tlic race to the production of locomotor ataxia. 

I am convinced of the validity of tlic former alternative for the 
reasons set forth in this communication. Tiic assumption of the 
second alternative would leave unaxplaincd the increased incidence 
of diabetes mellitus in both whites and negroes and tiie fact tiiat 
this incidence has increased eepially in both races. 
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STUDIES ON THE DOSAGE OF DIGITALIS IN CHILDREN. 

By PIugh McCulloch, M.D,, 

AND 

Wayne A. Eupe, M.D. 

(From the Department of Pediatrics, Washington University, School of Medicine.) 

Purpose. We have attempted to determine the amount of tinct- 
ure of digitalis that is necessary to produce certain effects on the 
heart of children in order to establish whether the relation between 
body weight and dosage that has been recently established for 
adults i^ directly applicable to children, or if not, what modifica- 
tions are necessary in order to base the dosage of the tincture of 
digitalis on the body weight of children of various ages and weights. 
As a result of our observations in thirty-six children, we have noticed 
certain effects that are worthy of mention and emphasis. 

Introduction. Since the introduction of accurate methods of 
standardization of digitalis, it has been found that by the careful 
administration of large doses of the drug, effects on the human heart 
can be obtained within a very short time. Very typical and definite 
physiologic effects may be observed after two to five hours. It has 
been found necessary and advisable to use standard amounts of the 
drug, otherwise unsatisfactory and even unfortunate results might 
result when large doses are given. Eggleston^ has advocated the 
use of formulee from which the dose of standardized preparations 
of dried leaves, tincture or infusion may be estimated. The dose 
of the tincture is estimated according to body weight, 0.15 of a cat 
unit being given for each pound. The effects of the drug can be 
determined through its toxic action, which produces vomiting 
and alterations in the electrocardiogram. These alterations are 
notable delay in conduction from auricles to ventricles, alteration 
in the form of the T wave and the appearance of premature ectopic 
beats. The estimation of the dose is based on findings made in the 
pharmacologic laboratory on cats after intravenous administration 
of the drug. To apply the method to human beings and to change 
the method of administration of the drug from intravenous injec- 
tions to oral administration may involve some alteration in the 
amount necessary to produce an effect. The dosage should be the 
amount of drug sufficient to produce an optimum therapeutic effect 
and just below the amount that would produce toxic effects. In 
the methods mentioned no account is taken of the possibility of 
any variation in the response to digitalis, with variations in age or 
body weight, over such wide limits as in children and adults. It 
has not been shown that hearts show appreciable variation in the 

* Arch. Int. Med., 1915, x^•i, 1.; Jour. .-Vm. Med. Assn., 1920, Ixxiv, 733. 
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cliaracter of their response to digitalis even though the hearts be 
from species widely separated; for example, frogs, cats or human 
beings. It is quite possible that the method of administration may 
lead to some variation. The theoretic dosage for children has been 
the same for adults, due allowance being made for difference in body 
weight. 

Method.^ The drug employed has been the tincture of digitalis 
obtained in the open commercial market and kept for general use. 
It has been standardized according to the cat method of Hatcher 
and Brodie," has been kept under conditions that prevent an appre- 
ciable depreciation in its potency and has been standardized at 
intervals. Onlj’ small amounts sufficient to last a few days were 
dispensed to the wards for use. The cat standardization of the 
tincture has shown that one cat unit averaged 1 c.c. 

The patients selected were in the St. Louis Children’s Hospital 
for various complaints, none of which were of such a nature at the 
time of the administration of digitalis to confine the patient to bed. 
None of the patients were suffering from recognizable heart disease 
nor from any condition that might have any effect on the heart. 
As far as could be determined the hearts were normal. 

For the purpose of observation the patients were confined to 
bed or allowed very limited periods in a wheel chair or sitting about 
the wards. The children were all somewhat below normal weight 
for their age, though not to such an extent as to influence the action 
of the drug; nor was there any abnormality or disturbance in the 
gastro-intestinal tract. Electrocardiograms for control were made 
before any of the drug had been given, and subsequentb' every 
twenty-four hours. 'Weights in kilos Avere obtained in the beginning 
of the experiment. The children were all under similar circum- 
stances. No clement was present which might have induced tachy- 
cardia, such as fc\-cr, excitement or emotion. The drug was given 
in smalt amounts of water, at times Avith small quantities of saccha- 
rin, four times daily, Avhen the stomach Avas more or lc.ss empty. 
The estimated total dose Avas diA-ided so that an intcrA’al of six days 
Avas required for the administration of the total amount. I’he'drug 
Avas measured out in indiA'idual doses in minims, using a minim 
glass, not a dropping ])ipette; but the total amount of the drug and 
all estimations AA'crc made in cubic centimeter.'. 

Evidence of the action of the drug Avas indicated by vomiting or 
such alterations of the electrocardiograms as have been previously 
recognized as digitali.s cfiocts. The appearance of any of thc.'C 
phenomena Avas taken as the end-point of the ob.^ervation and the 
drug Avas discontinued. The amimnt of the drug Avhich had been 
taken up to this .time Avas estimated to be the dose necessary to 
produce a therapeutic effect. Vomiting Avas often as'^ncialed with 

: Alii, .tuiir. I’l.anu.. ItMO, aOO. 
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malaise and discomfort, but the difficulty in interpreting these latter 
two sjTOptoms in children made them unsatisfactory to rely upon as 
positive evidence. The vomiting was considered to be an effect 
only when it occurred at times other than immediately after the 
drug was administered and when it could not be attributed to some 
other cause. 
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Age in months. 

S 1 

c 

i 

fcC 

No. of o.e. 
every 4 hrs. 

No. of (loses 
j received. 

Initial and subsequent effects 
noted. 

Total c.c. of 
drug received. 

C.o. per kilo 
received* 

1 

13 

S.5 

1.06 

5 

Vomiting; partial .4- F block; 
increased inversion of T III 

5.30 

0.62 

2 

25 

8.9 

0.33 

0 

Sinus arrhythmia; decrease in 
ventricular rate 

2.00 

0.22 

3 

• 16 

9.P 

1.14 

7 

Vomiting; increase in P-7i time 

8.00 

0.88 

4 

12 

9.0 

0.80 

24 

No effects produced 

19.20 

2.00 


20 

9.0 

0.80 

12 

Sinus arrhythmia; decrease in 
ventricular rate 

9.60 

1.00 

6 

21 

9.6 

0.80 

24 

None 

19.20 

2.00 

7 

24 

9.0 

0.07 

16 

Sinus arrhythmia; decrease in 
ventricular rate 

10.00 

1.05 

8 

28 

10.0 

1.20 

14 

Partial A-V block; later sino- 
auricular block; vomiting 

16.00 

1.60 

9 

23 

11.1 

0.90 

8 

Sinus arrhythmia; decrease in 
ventricular rate; vomiting 

7.20 

0.65 

10 

30 

11.2 

0.60 

10 

Decrease in ventricular rate 

6.00 

0.53 

11 

24 

11.7 

0.71 

14 

Sinus arrhythmia; decrease in 
A'entricular rate; increase in 
P-H time 

10.00 

0.85 

. 12 

34 

12.8 

1.60 

4 

Vomiting; sinus arrhythmia 

0.40 

0.59 

13 

27 

13.3 

1.07 

12 

Vomiting 

20.00 

1.50 

14 

49 

13.9 

1.73 

12 

Vomiting; sinus arrhythmia 

20.80 

1.50 

15 

42 

14.4, 

1.80 

14 

Vomiting 

25.20 

1.74 

16 

48 

14.7 

0.93 

10 

Vomiting; increase in F-Ji time 

15.00 

1.06 

17 

06 

14.7 

1.57 

7 

Sinus arrhythmia; vomiting 

11.00 

0.75 

18 

35 

15.0 

0.53 

6 

Sinus arrhythmia 

3.20 

0.21 

19 

36 

16.0 

1.33 

8 

Vomiting; partial A-V block 

10.70 ; 

0.60 

20 

40 

16.0 

1.34 

5 

Vomiting 

6.70 

0.41 

21 

02 

16.8 

1.40 

18 

Decrease in rate 

25.20 i 

1.50 

22 

72 

17.1 

2.15 

4 

Vomiting 

8.00 

0.50 

23 

51 

17.6 

1.47 


Increase in F-B time; vomiting; 
increased inversion of T III 

13.20 - 

! 

0.75 

24 

72 

19.0 

2.00 

8 

Sinus arrhythmia 

16.00 i 

0.84 

25 

60 

21.0 

0.83 

23 

No effect produced 

19.00 : 

0.90 

26 

90 

21.8 

0.83 

23 

No effect produced 

19.00 

0.87 

27 

79 

23.4 

2.98 

13 

Vomiting; decrease in A’cnlricu- 
lar rate 

38.80 

1.66 

28 

132 

20.8 

1.07 

20 

Vomiting; increased inversion 
of T III 

33.30 

1.25 

,29 

' 132 

27.7 

2.10 

20 

Vomiting; decrease in ventricu- 
lar rate 

4o.20 1 

1.50 

30 

i 144 

■27.7 

2.00 

24 

Increased inversion of T III 

48.00 , 

1.74 

31 

120 

29.0 

0.81 

22 

No effect produced 

18.00 1 

0.62 

32 

I 120 

30.8 

0.81 

22 

No effect produced 

18.00 ' 

0.58 

33 

132 

33.0 

1.00 

24 

No effect produced 

24.00 : 

0.73 

34 

156 

40.0 

1.07 

24 

No effect produced 

40.00 

1.00 

35 

150 

40.5 

1.13 

24- 

No effect produced 

27.00 

0.06 

36 

ISO 

I 50.0 

2.00 

24 

No effect produced 

4S.00 

0.96 
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OF DIGITALIS IN CHILDREN 


^ Alterations of the normal electrocardio.^ram, Avhich were reco'^- 
nized as digitalis effects, are decrease in rate and sinus arrh.nhmia; 
prolongation of the auriculoventricnlar conduction time, sino- 
auricular and auriculoventricnlar heart-block, premature ectopic 
contractions and alterations in the form of the T wave. 

In this group of cases we have considered a persistent decrease in 
the rate of fifteen or more beats per minute as counted on the 
electrocardiogram as positive evidence of digitalis effect. I\rany of 
the control curves showed slight variations of the cardiac rhytlmi, 
but certain cases developed a very exaggerated sinus arrln-tlunia 
which was independent of respiration and which was attributed to 
digitalis. A few of the cases showed a well-marked sinus arrhythmia 
in the control curves, and in these cases any further alteration in 
rate or of this arrhj’lhmia was not considered a digitalis effect. 
Sino-auricular heart-block was noted. Further changes were pro- 
longation of the P~R interval of 0.040 seeond or more up to partial 
auriculoventricnlar block. Diminution in size or reversal of 
direction of the T wave were also observed and attributed to the 


action of the digitalis. 

Discussion. Vomiting was observed as the first sign in 13 cases. 
When it occurred it seemed to be an early symptom and came after 
the administration of smaller quantities of the drug than were 
required to produce tlic other effeets. 

The rate was decreased more than fifteen lieats per minute in 9 
cases. Of these 9 cases, 5 showed a definite sinus arrytlimia. The 
appearance of the sinus arrj'thmia in tliese children also seemed to 
be an early symiitom, occurring before other changes in the electro- 
cardiogram took place. The decrease in the rate without a sinus 
arrhythmia was not an early symptom. 

Sinus arrhythmia which liad not been present in the control 
curves appeared in 9 cases, and was well marked in ail. In the 
curves of the sinus arrliythmia it was found tliat tiic P-Il interval 
showed considerable variation. It was always shortest after the 


long diastolic pauses and longest during tlic periods when the rate 
wa.s increased. When the P-R interval was prolonged in these 
periods of increased rate it was increased beyond the normal P-R 
time as observed in the control curves. An c.xainplc of this effect 
is shown in Figs. 1 and 2 from Case 3fi. They show a sinus arrhyt Jt- 
mia not related to respiration. Digitali.s effect. Q-R-S com- 
plex normal, T wave upright. Ventricular rate varies, being no.o 
per minute in the periods of retardation, 93.8 per minute in the 
periods of acceleration. Tlic P-R time varle.s from about 0.120 
second after the long diastolic pauses; when the rate iticrease.s to 90 
the P-R time is 0.1(30 second. The nonnai ventricular rate in this 
case wa.« 9.3.5 per minute. 'J'lie normal P-R time was 0. 1(10 second. 

Interpretation. Sinus Arrhytlimia. Otherwise Xonnal ( urves. 
An electrocardiogram similar to No. 3911 (Fig. 1) was olitained. 
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At 2 p.]\i. the patient was given 0.001 gram of atropin sulphate 
intramuseularly. Record No. 3916 was obtained at 2.45 p.m. 
It shows a normal cardiac mechanism. No evidence of any arrhyth- 



mia. Q-R-S complex is normal. The T wave is diphasic in Lead 
I and II, inverted in Lead III, Ventricular rate, 150.0 per minute. 
P-R time, 0.120 second. 

Interpretation. Normal cardiac mechanism. Tachycardia due 
to removal of vagus inhibitory influences, T wave inverted. 



Fig. 2. — Electrocardiogram No. 391 G. Made March 9, 1920. 


The variation of the P-R time in these cases may be explained in 
two ways: There maj'^ be a digitalis effect of the conducting tissue, 
causing a delay in the passage of the impulse, which may be apparent 
only when the rate is faster and the conducting tissue has not the 

^ Load I, II and III from above downward and from left to right. The tlirce 
usual leads made under standard conditions. 
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same lengtli of time in wliich to recover from the fatigue prodiiccfi 
hy the spread of the preceding impulse. Under such circiimstanoes 
the P-R interval ivill be longer in the periods of faster rate and will 
he short in the periods of slowing when the conducting tissue has 
had sufficient time to recover. Or the variation in the P-R interval 
may be evidence of variations in vagus action in association with 
fatigue in the conducting tissue, as the vagus nerve on stimulation 
delays the conduction of the impulse from auricles to ventricles.* 
Removing the vagus influence on the heart by injection of atropin 
in our cases showed a complete release of the heart from vagus 
inhibition and a coincident disappearance of the sinus arrhythmia, 
the P~R interval being constant and not prolonged. 

Depression of the impulse conduction from the sinus node to the 
auricles was shown in one case by sino-auricular'heart-block. 

The P-R interval ivas delayed 0.040 second or more in 4 cases and 
partial auriculoventricular heart-block occurred in 3 cases. 

Alteration in the form of the T wave was observed 4 times. 

Ten cases showed no sign of digitalis effect. Of these 10 cases 
S were under observation in the beginning of the study when the 
dose given was too small to produce an effect. The remaining 2, 
for reasons not apparent to us, showed no reaction after very large 
doses. It is possible that certain individuals may be unusually 
tolerant to digitalis given by mouth or may fail to absorb the drug. 

In children weighing twenty kilos or less a response was noted in 
14 patients with doses below 1 c.c. per kilo, while in only S patients 
was the dose necessary to produce an effect above 1 c.c. per kilo. 
In children whose weight was above twenty kilos S did not respond 
when the dose of digitalis was below 1 c.c. and 4 responded only 
when the dose was considerably above 1 c.c. It would seem, then, 
that children up to the body weight of twenty kilos are somewhat 
more sensitive to digitalis than children above that weight. 

Considering the group as a whole, however, in only 3 patients 
were digitalis effects noted on doses corresponding to the dosage 
described by Eggleston as sufficient to produce an optimum thera- 
peutic effect on adults. No effect was noted in S patients after 
doses of 2 or 3 or more times the amount prescribed by Eggleston. 
Effects were obtained in 13 patients only after administration of 
doses 2 or 3 times as great and in 10 only with doses at least five 
times as great. It must be considered that Eggleston's formula? 
have been applied to patients with heart disease and not to patients 
with normal hearts. Administration of quite large amounts to 
these children was never attended by other than very minor evi- 
dences of digitalis action. 

Conclusions. 1. Our rc.sult.s show that between eight and twenty 
kilos of body weight, or up to the approximate age of four ye.'irs, 

* nniJ Jour. I-.xr>fr. Mf<l.. HII2. x\, U. 
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children respond more readily to digitalis than do children above 
this weight and age. It would seem that older children with 
normal hearts require a larger amount per unit of body weight than 
is necessary to produce an effect in adults with heart disease. 

2. There is considerable variation in the amount of digitalis 
necessary to bring about a response in the hearts of children. 

3. We have noticed vomiting to be one of the early signs of the 
effect from digitalis administration, often occurring before there 
were any alterations in the electrocardiogram. Changes in the 
electrocardiogram were not constantly found in all the cases in which 
a digitalis effect was obtained. The most common change observed 
in this group of children was the appearance of a sinus arrhythmia. 
Alteration in the size and direction of the T wave occurred in a small 
number of all the cases. 


PEDUNCULATED TUBERCULOSIS OF THE PERITONEUM: 

PERLSUCHT: EXTREME INFREQUENCY OF THE CON- 
DITION IN THE HUMAN: REPORT OF A CASE 
WITH DISCUSSION OF BOVINE INFECTION. 

By Henry M. Ray, M.D., 

PATHOLOGIST, SOUTH SIDE HOSPITAL, PITTSBUnGH, PENNA. 

In contrast to the types of tuberculosis of the peritoneum and 
pleura observed in the human, peritoneal and pleural tuberculosis 
in cattle manifests itself in the production of caseous or calcified 
masses of variable size, surrounded by a fibrous capsule and em- 
bedded in a rather loose proliferating connective tissue distinct 
from the subperitoneal connective tissue; frequently these masses 
attain considerable dimensions and by their weight draw out the 
underljdng connective tissue, thus acquiring a pedicle. Practically 
always there are associated bands of adhesions studded with rows 
of caseous sessile nodules, suggesting the appearance of a string of 
pearls, whence the name “Perlsucht.” While this type of tubercu- 
losis can be observed -par excellence in the sheep, it is the form in 
which tuberculosis of the serous membranes of all cattle most 
frequently manifests itself. 

It is interesting to note that this type of tuberculosis is an exceed- 
ingly rare occurrence in the human, there being recorded in the 
literature the description of but two cases, the first by Bizzozero in '' 
1867 and the second by McCallum in 1901. Bizzozero was unable 
to find recorded a similar condition, and later McCallum, who 
included in his thorough investigation of the literature the excellent 
reviews of the more recent literature of Brunn, failed to find an\’ 
reference to a similar condition. 
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The case reported hy Bizzozcro occurred in a twenty-four-year-old 
peasant who died with tlie symptoms of pulmonary tuberculosis. 
The autopsy revealed conglomerated tubercles in the lungs with 
ca^dties in the apices. The peritoneal cavity contained about a 
liter of seropurulent fluid and the loops of intestine were firmly 
adherent to one another by a yellomsh exudate. Removal of the 
exudate revealed innumerable whitish, tuberculous nodules of the 
.size of the finest grain of millet seed to that of a pea, scattered 
throughout the Ansceral and mesenteric peritoneum. Sometimes 
the tubercles united to form a plate the size of a five lira piece. 
The nature of the peritoneal tubercles, especially those of the 
mesentery, was very varied. Some amounted to mere white spots 
embedded in the tumefied peritoneum, others projected by their 
whole height above the level of the peritoneum, wliile still others 
were not attached by their point of origin except by a peduncle of a 
length which varied from 1 mm. to 1 cm. and varying in diameter 
from 1 to 1.25 mm.; often the peduncle was flattened together, 
amounting to a thickness of but 0.125 mm. The histologic con- 
stitution of the tubercles immersed in the peritoneum and those 
Avith the peduncles was the same, and, as usual, had outside a 
layer of connectiA’e tissue in active proliferation and internally the 
elements in detritus and fatty degeneration. The mucosa of the 
ileum was pigmented and showed numerous tuberculous ulcers, 
corresponding Anth which Avere especially numerous tubercles on the 
peritoneum. 

“The microscopic examination of the peritoneum,” he says, 
“shoAA’S me the probable reason Avhy, AA-hile in other cases of tubercu- 
losis the small neoplasms are adherent to the peritoneum, in mine 
they Avere for the most part pedunculated. The preparations show 
that the connectiA-e tissues of the membranes AA’ere separated by an 
abundant liA’aline fundamental substance in which AA’ere numerous 
ncAA’-formed cells, of which some Avere spherical or oval and others 
fusiform or stellate; naturally the peritoneum, tumefied and softened 
by the presence of superfluous fundamental substance and of numer- 
ous new-formed cells, could not .support the Avcight of the tubercle.s, 
and yielding, formed of necc-ssity a peduncle. The layers of muscle 
fibers liaA’e taken no part in the ncAV formation. 

“This case leads me to believe that in all probability tubercles 
might also produce a kind of free body in the i>eritoncum, a.s is the 
case Avith fibromata, lipomata, etc., and even .‘^elerosed appcndictcs 
/epiploicm.” 

i^IcCallum's ca.se occurred in a Avhite woman, agc'd thirty-eight 
A-ears, avIio died Avith the symptoms of ])ulmonary tubcrctilo.ris. 

At autopsy the i>eritoneal cavity containwi no cxcc,^s of fluid; the 
jHiritoncal surfaces Averc free and glistening, but lying just under tJie 
serous surface of both vi:^cenil and parietal i>eritoneum were miiner- 
ous iKxlules Avhich had a most extraordinary arrangement, i iie 
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diameters varied from 1 mm. to 2 cm., and while some were only 
slightly elevated above the level of the peritoneum, most of the 
nodules hung free, each in a sort of long, blind tube, formed appar- 
ently by the drawing out of the peritoneum into a tubular pedicle. 
Some of the pedicles reached a length of 12 cm. and most of them 
took their origin from a wide uplifting of the peritoneum. All of 
the pedicles contained a clear reddish-yellow fluid which could 
readily be made to gra^'itate to either extremity by inverting or 
elevating the distal nodule; in many, the fluid could be made to run 
back and spread out under the peritoneum of the intestine and 
perhaps even to enter another tubular pedicle. In a few instances 
the tubular prolongations showed no caseous mass at the end, and, 
indeed, one elongated sac with thin delicate walls and clear yellow 
fluid contents was found entirely free in the peritoneal cavity. In 
some cases small caseous nodules Avere found hanging by a stalk 
inside the elevated peritoneum. 

Sections of the nodules showed them to be necrotic except periph- 
erally, where the structure exhibited the characters of tubercosis. 
Tubercle bacilli were found in great numbers, especially in the 
zone between the living and necrotic tissue. 

The spleen and liver exhibited tubercle-like nodules which proved 
to haA^e all the histologic features of tuberculosis. The lungs v^ere 
studded throughout with miliary tubercles, and finally there was a 
tuberculous leptomeningitis, the pia over the pons, cerebellum and 
cerebrum showing a yellowish exudate AAuth tubercles along the 
vessels. 

The case which occurred in this hospital AA’^as that of a tAventy-four- 
year-old AA^hite man, a Polish laborer, Avho Avas admitted to the 
South Side Hospital NoA^ember 21 , 1919 , complaining of pain in the 
chest and abdomen, cough, general weakness and loss of Aveight. 
Both the family and preAuous history were negative. The patient 
stated that he Avas apparently Avell until about fiA^'e years ago, when 
he began to suffer with constipation, anorexia and intermittent 
colicky pains of great severity. Two years ago he began to com- 
plain of a hacldng cough which persisted to the time of admission. 
One Aveek before admission he fainted on the street. 

Physical examination revealed an emaciated young man, acuteh' 
ill and shoAving marked pallor of the sldn with cyanosis of the Ausible 
mucous membrane. The thighs were acutely flexed on the abdomen. 
The chest AA’^as of the phthisical t.A'pe and auscultation rcA'^ealed many 
fine and coarse moist rales coming in showers and present all OA'er the 
chest. Percussion rcA'^ealed areas of hj^^erresonance, alternating 
AAnth areas of dulness. The abdomen was tender and presented a 
diffuse board-like rigidity. Both ankles A\'ere edematous _ and 
pitted on pressure. Temperature on admission AA’as 99 . 6 °, rising 
later to 104 °. The pulse registered 140 and was A'ery shallow. 
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Respirations were 42. Death ensued thirty-six hours after admis- 
sion. 

Autopsy was performed five hours after death, with the followinsr 
findings: 

Anatomic Diagnosis. Lwigs. Acute hemorrhagic tuberculous 
bronchopneum'onia; chronic ulcerative tuberculosis; chronic produc- 
tive and adliesive pleuritis (tuberculous). 

Ilcari. Hydropericardium; cardiac hypertrophy and dilatation; 
acute parench^•raatous myocarditis. 

Abdomen. Chronic deforming peritonitis with extensive matting 
togetlier of the viscera. 

Gastro-intesiinal Tract. iMultiple subserous pedunculated nodules 
of the small and large intestine (approximately 1200 nodules). 

Lirer. Chronic productiA'e tuberculous perihepatitis; multiple 
miliary tubercles. 

Spleen. Chronic productive tuberculous perisplenitis; multiple 
miliary tubercles. 

Kidneys. Chronic diffuse nephritis (large white kidneys); mul- 
tiple cortical miliary tubercles. 

E4sume of Protocol. The body is that of a poorly developed white 
male of poor musculature and nutrition, measuring 03 inches long 
and weighing about 100 pounds. A frothy blood-tinged fluid exudes 
from both nostrils. The neck is long and narrow and the inferior 
angle acute. Visible mucous membranes are deeply cyanosed. 

The under surface of the recti muscles is intimately adherent to an 
underlying mass, from which it has to be separated by dissection. 
This mass is composed of a diffusely thickened and fused peritoneum 
and omentum, which give rise to an irregularly nodular, grayish 
yellow and in places caseous material, the wliole forming a layer with 
an average thickness of 2 cm. The nodules in this mass are con- 
glomerated, var\' in size, some attaining the dimensions of a liazel- 
nut; they arc firm, yellowish gray and apparently free from casea- 
tion. This mass fuses with the capsules of the liver and spleen. 
The intestines present innumerable subserous, pedunculated, whitish 
yellow, firm nodules which vary in size from a pea to a large hazel- 
nut, and are irregularly globular. In view of the extensive adhe- 
sions which wall together all the Hsccra, it is necessar\- to dissect 
out the abdominal and pelvic contents en bloc. There is no fluid 
in the abdominal ca^•ity. 

^'he right pleural caHty presents a few dense adhesions ]>osteriorly; 
the left pleural cavity is ])ractically obliterated by dense /ihroiis 
adhesions. The lungs are voluminous and completely fill the chest 
cavity. There are multiple irregularly .seatterwi subplcural hemor- 
rhages, some of which attain the size of a quarter, i he lungs iiave 
a firm, finely nodular feel, cut more readily than normal and piec-fts 
sink only slightly below the .surface of water. 1 he cut surface is 
literally peppered with innumerable, regularly dissernin.atcal. pm- 
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head-sized grayish elevations which give to the surface a coarsely 
granular feel. These are surrounded by a concentric elevated 
deep reddish zone and then by a depressed brownish-red area. 
Bases of both lungs are intimately adherent to the domes of the 
diaphragm, from which they must be cut away. The right lower 
lobe presents an area of caseation about the size of a quarter. There 
are no areas of cavitation. Bronchi show a congested and swollen 
mucosa, to which is adherent a thick, tenacious, bloody mucus. 
Peribronchial lymph nodes are swollen, juicy and anthracotic. 

The liver is intimatel}^ adherent to all the adjacent structures and 
has to be dissected out. Glisson’s capsule is greatly thickened, 
attaining in places 12 mm.; it is grajush yellow in color and firm. 
The organ, except for its capsule, cuts normally, and the cut surface 
presents a nutmeg appearance from dilatation and congestion of the 
central veins. Right lobe superiorly shows on section a small circu- 
lar pea-sized cavity distended with pus and located about 2 cm. below 
the surface. There are no tubercles apparent to the naked ej'e. 

The spleen is bound to the adjacent viscera and posterior abdomi- 
nal wall by dense adhesions; it is enlarged and measures 15 cm. long 
by 9 cm. wide by 6 cm. thick. The capsule is greatlj^ thickened, 
attaining in places 9 mm. The substance is soft but non-grumous. 
The cut surface shows an excess of blood, the Malpighian follicles 
swollen, and there are numerous reddish-gray, irregularly scattered 
nodules, the largest the size of a dime and not elevated. 

Both kidneys are equally enlarged, measuring 15 cm. long bj^ 8.5 
cm. transverse by 6.5 thick. Capsules strijj easily, leaving behind 
a smooth pale cortex in which the stellate veins are congested. 
There are apparent the persistent shallow grooves of fetal lobula- 
tions. The cut surface is distinctly pale, the cortex swollen and the 
markings indistinct. There are multiple, irregularlj'^ scattered, pin- 
head sized tubercles, all of which are confined to the cortex. 

Gastro-intestinal Tract. The coils of the small and large intestine 
are intimately adherent to each other and to the adjacent viscera. 
The serosa of both small and large intestine is literally showered 
with multiple pedunculated, irregularb'^ globular tumor masses, 
which vary in size, the smaller ones the size of a pea and the largest 
ones attaining the size of a hazelnut. The pedicles average 3 or 4 
mm., are reflected over the nodules and merge into the serosa of the 
intestine. The nodules proper are grayish yellow, firm and cut with 
resistance; they are apparently perfectly preserved in the gross and 
show no central caseation. The cut surfaces are suggestive of 
fibroma or fibromyoma. The. mucosa was carefull}' examined for 
evidence of ulceration but was everywhere perfectly intact. 

Histopathology. The multiple nodules of the intestine. Numer- 
ous sections of these were studied, twenty-four in all. Some of the 
seetions were made through the nodule so as to pass through the 
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pedicle and underlying tissue. TJie central portions of the nodules 
reveal a pale, bluish pink, for the most part homogeneous and in 
places finely granular substance, ■which has no definite structure and 
corresponds to caseous necrosis, notwithstanding the fact that there 
was no naked eye evidence of caseation. Toward the periphery of 
the nodules the structure becomes more distinct, presenting the 
characters of tuberculous granulation tissue, consisting of irregularly 
arranged epithelioid cells with some multinucleated giant cells and 
numerous small spheroidal cells; more externally the capsular layer 



Fia. 1. — Pliotoftrapli of iiitostinal serosa, showinR irmltiplo ‘'pocluiirulati-d tiilior- 
cillomas.” Tlicsc wro universally (hVfriliufrd over tlic serosa rommrncinK at t!ii‘ 
licKiiinitiK of the jojunuin and tcnninatiiiK at the rertuin, iminWrinR at least 1200 
in nil. 


is formed by elongated connective-tissue ceils over which can he 
seen in some sections the iieritoneal endothelium. There is a dis- 
tinct demarcation between the tuberculous process in the notliiles 
and the underlying stnicturc of the intestine. The interposetl 
pedicle is composed of a loose, rather vascular eonucctive tissue, 
showing a sprinkling of small round cells. 

Lungs, liver, spleen and kidneys reveal upon mierosettjuc exnnu- 
nntion numerous irregularly soatteretl }>erfeetly typicid ejiitiiehoKl 
tubercles, with areas of ciisetnis uei.-rosis. The ptirietal iwritoneiim 
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shows tuberculous granulation tissue with large areas of caseation, 
and in places the structure is sufficiently preserved to show the 
conglomeration of epithelioid tubercles. 

Comment.— The type of lesion described in the visceral peritoneum 
of the foregoing case together with the peritoneal pathology de- 
scribed by Bizzozero and McCallum in their own cases may be 
explained on a basis of a peculiar and in fact specific reaction of the 
host to an infection with a tubercle bacillus possessed of a relatively 
very low grade virulence. The literature on the subject is practically 
limited to a discussion of the frequency of bovine infection in the 



Fig. 2. — Photograph of mucosa of small intestine, showng an entire lack of any 

evidence of ulceration. 


human, its contribution to human mortality and methods of dif- 
ferentiation of the human bacilli from the bovine type. ^ Except 
for some brief discussion of the human response to bovine infeetion 
in the report of the British Commission in 1911, tliere eould not be 
found in the literature any mention or description of the nature of 
the pathology in the human resulting from infection with bovine 
bacilli. 

Indeed, the importance of bovine infection in the human, more 
particularly in children, has been emphasized by Park and Ivrum- 
wiede, who made an admirable study of 1042 cases with the following 
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conclusion: “Bovine tuberculosis is practically a negligible factor 
in adults. It very rarely causes pulmonary tuberculosis or phthisis, 
■which causes the vast majority of deaths in man and is the type of 
disease responsible for the spread of the virus from man to" man. 
In children, however, the bovine t^-pe of tubercle bacillus causes a 
marked percentage of the cases of cer\'ical adenitis, leading to 
operation and disfigurement. It causes a larger jicrcentagc of the 
rarer t>-pes of alimentary tuberculosis requiring operative inter- 
ference or, causing the death of the child directly or as a contributing 



Fu;. — Low jiowrr jiliotoniicrOL’rnpli of :i nodule, hliinvini: romjilcte 

lion with peritoneal rndotlieliuin over the oap.-ular layer. Note alxive and to tli'- 
riRlit. the niuscularis of the inte:>tiiie ?ei>anitcd from the tuherciilous proce*-"; hy 
healthy ti^^ue. 


cause in other di.'Jcase.';. In young children it become.-; a inenaee 
fo life and causes from (’> to 8 per cent, of the total fatjilitiis; from 


this disca.^c.” 

Bacteriologically the ditfercntlation between Imman and bovmc 
bacilli can be definitely and readily acct'tmjdished. Brieliy the tyjK--; 
iire differentiated culturally and by viniltmce test.s :is follow.s; .All 
cultures irrowing luxuriantly on glycerin egg from the start are of 
the human type, while those growing sparsely or not tit all m the 
first few generations are td the bovine tyiie. I he nibbit or ea 
virulence test is conclusive; bonne bacilli in every instance wtieii 
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injected in doses of 0.01 mg. intravenously cause a generalized 
tuberculosis which is progressive and causes the death of the animal. 
Human viruses injected in the same amount produce no disease at 
all or at the most a local tuberculosis somewhere in the body. 

It is unfortunate that virulence tests were not carried out with 
emulsions prepared from the nodules in our case. The immediate 
impression gained from the gross picture was that of tumor, and, in 
/ fact, the subserous nodules were regarded as the intestinal analogy 
of von Recldinghausen’s multiple fibromatosis of the skin, so that 



Fig. 4. — High-power photomicrograph taken from low power (Fig. 3), showing 
caseous necrosis, an epithelioid tubercle and tuberculous granulation tissue. 

the specimens were jilaced in formalin and the tuberculous nature 
not suspected until revealed by routine histologic examination. 
The gross pathology of the lesion of our case as well as that of the 
peritoneum of the other human cases reviewed in this report is in 
ever>^ way identical with the tuberculous lesion of the peritoneum 
of cattle and designated as Perlsucht. This together with the fact 
that a very similar pathology has been iiroduced by experimental 
inoculation of numerous Rhesus monkeys with bowne tubercle 
bacilli makes it reasonable to assume that the infectious organism 
in these human cases is very likely of the bovine type. The low- 
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grade ^^^u]ence possessed by bo\dne bacilli for the human, and the 
established fact that transmutation of one type into another cannot 
occur, lead to the conclusion that the terminal generalized miliaiy 
tuberculosis in the last case ■n-as due to a superimposed infection witii 
human bacilli. The British Commission reports tu-o instances in 
which both human and bo^•ine bacilli were isolated from the same 
patient, one from a caseous retroperitoneal gland in a seventy-year- 
old man and the other from a caseous bronchial gland of a four-and- 
a-half-year-old child djang with generalized tuberculosis. Out of 
10 cases of alimentary tuberculosis in children, bovine bacilli were 
isoLated from 4. 

Finally it is interesting to call attention to the striking similarity 
of the pathology in pendulous tuberculosis of the peritoneum and 
that of the multiple, so-called “sarcoid growths” of the skin, Avhich 
are grouped by Daricr into four tjTies of nodular skin lesions; in 
three of these the process is almost certainly tuberculous, while the 
fourth represents probably a form of cutaneous lymphosarcomatosis. 
As a rule the multiple benign sarcoid growths are characterized by 
the appearance of rounded, painless nodules which vary in size from 
a pea to a hazelnut or larger. Histologically the picture is strikingly 
like that of tulierculosis, variable numbers of giant cells of the 
Langhans tj-]ie lying in a stroma of epithelioid and small round 
cells. While in the group of Bocck ulceration never occurs, the 
nodules in thc'sccond group ulcerate occasionally and are located 
almost exclusively on the extensor surfaces of the extremities, 
bearing a clinical resemblance to erxihema induratum. In a third 
grou]) of cases, described by Daricr and Boussy as the rarest of all 
■'■arietics of so-called sarcoid growths, the nodules are rounded or 
oval, painless, the overlying skin not ulcerated, the individual 
enlargements vary in size from a pea to a walnut and arc occasionally 
connected with one another by a cordon of easily palpated sub- 
cutaneous shot-like bodies. The histologic features as depicted iiy 
Daricr are indistinguishable from tho.se of tuberculosis. 

In many of the reported cases of multiple sarcoids the authors 
rc’iiort an associated tuberculosis most commonly of the lungs and 
lymph nodes. In a second .set of cases positive reactions to tuber- 
culin were secured. In still other ca.^cs injections into guinca-pig.s 
of emulsified nodules produced typical tuberculous lesions. bile 
at times the reaction in guinea-pigs wa.s prompt, the animal dying 
in a few weeks, in other instances life was prolonged to the extent 
of a vear or more until sacrifice of the animal resulted in the finding 
of nodules revealing on histologic examination changes indicative 
of indolent or even healed tuberculosis, the virulence of the tubercle 
bacillus thus varying greatly. This latter type of ca.'^c, together 
with the <-ases in whicli no organisms were found, represent in all 
likelihood cast's of bovine infection which could easily be diUcrcn- 
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tiated virulence tests in rabbits. Bo^dne baeilli, while exeeed- 
ingly virulent for rabbits, praetically never eause death in guinea- 
pigs even when injected in large doses. In this conneetion it is 
interesting to note that the British Commission appointed to inquire 
into the relations of human and animal tuberculosis investigated 
54 cases of lupus vulgaris, and in at least 25 per cent, of the cases 
the}'^ isolated tubercle bacilli which corresponded to the bovine type 
culturally and possessed the characteristic bovine virulence for 
rabbits. 

Summary. 1 . A case of pendulous tuberculosis of the peritoneum 
is reported, preceded by a brief review of the only other two cases 
of human pedunculated peritoneal tuberculosis recorded in the 
literature. 

2. The condition is compared to the lesion in tuberculosis of the 
serous membranes of cattle designated as Perlsucht, with which 
it is pathologically identical. 

3. An attempt is made to associate with the process the bovine 
type of tubercle bacillus and there follows a discussion of the relative 
virulence and importance of the bovine and human types of tubercle 
‘bacilli, in different forms of human tuberculosis, together with a 
brief review of the methods for differentiation of the two types of 
bacilli. 

4. The pathology is discussed from the standpoint of representing 
the intestinal equivalent of the multiple benign sarcoids of the skin; 
in reality, low-grade tuberculous infections, better termed nodular 
cutaneous tuberculomas. 

I wish to express my indebtedness to Dr. Samuel Hajdhorn, 
Director of the Singer Memorial Laboratories, for his interest and 
kindness in making the photographs and photomicrographs. 
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liether the mental processes of sucli a patient will ever return 
to normal it is at present impossible to say. It appears not unlikely 
that he will gradually sink into a state of dementia. 

An interesting example of what may be considered as the general 
after-effects of encephalitis is the following: 

IMr. W. Iv., aged sixty-six years, suffered from a characteristic 
attack of epidemic encephalitis in November and December, 1910. 
'^Ihe outlook for some time was extremely grave, but eventually 
he made a wonderfully good recovery and was discharged from the 
hospital just before Christmas. An account of the case, with a 
jihotograph of the patient, has already been published. For some 
time he remained perfectly well and was able to take part in the 
work of a farm. About a month later, however, he began to 
experience a weakness which gradually increased until he was no 
longer able to work. He would wake up in the morning feeling 
fresh and fit for work, but in the course of half an hour he would be 
ciuite exhausted and fit for nothing but to lie down. From being 
quite alert mentally he again lapsed into an apathetic and sleepy 
condition, dropping off to sleep at a moment’s notice. About the 
same time he began to suffer from stiffness and “rheumatic pains” 
in many of his joints. The stiffness of the arms was so pronounced 
that he was unable to put on his coat. His hands became swollen 
and puffy and later desquamated. At the time of the original illness 
diplopia was a prominent sjTnptom. It disappeared with recovery, 
but with the onset of these fresh symptoms it reappeared, although 
only at occasional intervals. A humming noise in the ears was also 
noticed. 

"When seen by me for the second time, on August 10, 1920, 1 was 
at once struck by his dull, hca\y, bucolic look, which was much 
more marked than at the time of discharge. It was not the mask- 
like face of Parkinson’s disease, seen so frequently in these cases. 

• Kather did it remind one of the appearance in mj'xcdema; there 
was the same yellow tint, the s,ame broad, heavy look, the same 
pnfliness of the face — a condition, indeed, to which the patient 
himself made reference. Slight weaknc,ss and tremors of the left 
side of the face recalled the facial paralysis on that side from which 
he had suffered during the initial illness. All the reflexes were 
normal. There was some desquamation on the chest and on the 
back of h’oth hands. He was able to converse perfectly rationally, 
but cerebration was very slow and the memory was defective. He 
comidained of cojuous salivation and severe constii)ation. 

Tiie general imj)re.ssion produce<l on the observer was that of a 
jierson in whom both the jibysica! and incfital peculiarities were due 
to hyj'ofunctioning of the thyroid. I know of no case recorded in 
which definite thyroiil disease could be attributed to cpidetnie 
encei>h:ditls. 'Fhat such may occur, however, was .shown by one 
ease in my own cxi)erience. A young woman had j)revious!y snfferc^i 
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from exophthalmic goiter, but for four years she had shown no signs 
of hyperthyroidism, although presenting a slight degree of exoph- 
thalmos. Following an attack of encephalitis, however, the 
symptoms of hyperthyroidism returned in full force, and she now 
presents a tj^ical picture of Graves’s disease. I greatly regret that 
in a series of eighteen autopsies on cases of epidemic encephalitis 
I omitted to examine the condition of the thyroid in every instance. 

The case of Mr. K., just recorded, affords a good example of true 
sequelae, the consequences of the disease. Occasionally, however, 
one meets with what appears to be a relapse or recrudescence of the 
original trouble. Economo^ reports a remarkably interesting case 
of this description in which there were several severe attacks, sepa- 
rated by periods of remission. He died two years after the onset 
of the illness. The brain showed numerous lesions, both recent and 
old, characteristic of epidemic encephalitis. 

One case of this description has occurred in our experience. 

Mr. D., aged twenty-seven years, was admitted to the hospital 
on June 15, 1920. Three days before he was overcome by weakness 
while at work and the next day was confined to bed. On admission 
he .was in a drowsy, stuporous condition, although restless and 
excited at night. He was unable to answer questions and did not 
appear to be conscious of his surroundings. The temperature 
fluctuated between 101° and 103° for eighteen days, when it 
returned to normal. About the same time there was marked 
improvement in both his physical and mental condition. By 
J uly 24 he was sitting up in bed and on August 6 he was out on the 
sun-balcony, bright and cheerful, and apparently well on the road 
to recovery. About August 16, however, he again began to show 
signs of physical lethargy and mental torpor. Fever returned, 
the temperature varying between 100° and 101°. Speech became 
increasingly difficult and finally he was unable to open his mouth. 

When I saw him on August 20 he was lying like a log in bed, flat 
on his back, with' his hands folded across his chest like an effigy on a 
tomb. Apart from following one about the room with his eyes he 
showed no sign of life. He was unable to open his mouth or to make 
any movements except to raise or lower the hand a little way, by 
means of which he was able to signify yes or no to a question. 
Cerebration, as judged by such response, was markedly delayed. 
There Avas slight facial weakness on the right and distinct ptosis on 
the left side. The right pupil ivas larger tlian the left. Both 
fundi showed a low grade of neui-oi’etinitis. This process, in the 
opinion of the ophthalmologist, AA'as early. The most painful 
stimuli produced no cliange in the facial expression, but when asked 
if he felt pain he signified in the affirmative. Both knee-jerks were 
increased and on the left there Avas persistent ankle-clonus and a 


5 Econoino: Subacute lethargic encephalitis, AA’^ien. Arch. f. inn. Med., June, 1920.. 
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positive Babinski sign. The urine was normal and the cerebrospinal 
fluid showed a slight increase of globulin. A couple of days later 
the temperature fell to normal, the ptosis disappeared and he was 
able to make monosyllabic replies. Apart from tins, however, there 
lias been no improvement. 

The interest of this case lies in the fact that it is apparently an 
example of a true relapse. The return of fever, the ptosis, the 
Babinski sign and the lethargx' all suggest a recrudescence of the 
disease rather than an epiphenomcnon developing as a consequence 
of vascular or other derangement. 

A few brief summaries from the “follow-up” records may be 
given as illustrating the subsequent historj' of some not unusual 
cases: 

Mr. N. sulTered from a severe attack of epidemic encephalitis in 
December, 19J9. It was remarkable for extremely violent myo- 
clonic spasms of the rectus and other abdominal muscles, which 
continued over a jieriod of several weeks. He made a good recovery. 
In June, 1929, he says that he feels well except for tiredness, which 
is worse in the morning and passes oft’ toward the evening. Works 
in a store about three hours a day and spends the rest of the day 
lying down. Tremors have all gone. His weight, which before his 
illnas-s was l4o pounds, is loS pounds. 

Mr. 11. Recovered from a severe attack at the beginning of 
January, 1920. In May he says that he feels “Not too bad and 
not too good.” Complains of “soreness” on the top of the head, 
in the stomach region and in left thigh. He is now back at work. 

Mi.«s L. was discharged from tlie hospital as “improved” at the 
end of February, 1920. In June she was still listless and apathetic, 
with vacant c.X])ression and unable to read for more than a few 
minutes at a time. 

Miss K. was discharged from the hospital on December IR, 1919. 
At first she had presented a picture of acute ])aralysis agitaiis, 
followed later by lethargy and somnolence. In September, 1920, 
slu; says that slie has never felt well since leaving the hos])ital. 
Complains of general weakness, headache, “rheumatic pains” in 
hip and shoulder and stifTne.ss in ankles and feet. Occasional 
attacks of well-marked diplopia. 

2. Parrlit' {Cranial Xerre.t). Evidence of prolonged cninial nerve 
involvement has been observed in a number of cases. In several 
instances in which facial panflysis was a feature of the disease pmjicr 
a lingering weakness has been «lctectcd many months later. In 
none of our cases, however, has the paraly.sis been complete or even 
pronounml. 

Djp!oj)in lias been a more common symptom. In some cases it 
wa*; n feature from the beginning of the illness; in others it came on 
after an int(n.a! of apparent rccovety. The mechanism of such 
rtvnrrcncc will be di-ctose-<! later in this pa])er. 
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Weakness of accommodation is perhaps the most frequent indica- 
tion of cranial nerve weakness. For many months patients have 
been unable to read except with the aid of glasses, and there may be 
permanent impairment of vision. A marked example of this condi- 
tion is the following: 

A. M., a returned soldier, suffered from a tj’pical attack of 
epidemic encephalitis in the beginning of December, 1919. When 
he began to recover from the illness toward the end of the month 
he found that he was unable to read. With the aid of -}-3D glasses 
he could read with perfect ease. A subsequent examination made 
in August, 1920, showed that no improvement had taken place in 
the eye condition and that paralysis of accommodation was still 
complete. 

Of the cranial nerves in^mlved the most important is the optic. 
During the acute stage of the illness optic neuritis is very uncommon. 
There has not been a single instance in our series, although careful 
ophthalmoscopic examinations were made in nearly all the cases. 
In several cases congestion of the vessels and slight haziness of the 
edges of the disk were noticed. Notwithstanding this absence of 
evidence of acute inflammation there were at least two cases of 
undoubted optic atrophy. In one of these there was marked 
dimness of vision tivo months after recovery from the acute attack 
and the patient was unable to distinguish colors at two feet. A 
marked secondary optic atrophy was found on ophthalmoscopic 
examination. The second case, seen six months after the onset of 
the illness, was also marked by great dimness of vision, and the 
ophthalmologist’s report was as follows: “On the right side the 
pupil is widely dilated, with complete loss of reaction to light. 
There is a marked degree of optic atrophy. The retina around the 
disk shows considerable degeneration. Evidently a low-grade 
inflammatory condition. In the left eye the pupil reacts very 
slightly to light. There is commencing optic atrophy. The retina 
around the disk shows the same condition of progressive low-grade 
chronic inflammation as is seen on the right side. One patch about 
1 mm. in diameter just below the disk shows complete degeneration, 
but the retina all around the disk is partially degenerated and 
grayish in appearance.” 

3. Irriiation Group. The most remarkable of the sequelae of 
epidemic encephalitis in the experience both of such observers as 
of Farquhar Buzzard* and of ourselves have been motor disorders 
of the nature of spasms, automatic, athetoid and choreiform move- 
ments. These may merely form a continuation of the clonic 
movements so frequently observed in encephalitis, and especially 
affecting the abdominal muscles, or they may arise de novo in a 
patient never previously exliibiting such phenomena. 


’ Encephalitis Lcthargica, Proc. Roy. Soc- Med., 1919, No. 9, vol. sii. 
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The followang case is an example remarkable for its extrcraelr 
long duration and for the fact that there were no intervals or inter- 
missions. 

]\Ir. Is., aged twenty-five years, was admitted to the hospital at 
the beginning of January in a dull and apathetic condition. The 
temperature was 102°. He lay in bed, staring at the ceiling in a 
stupid, cow-like fashion. The cerebrospinal fluid was under high 
pressure, SO c.c. being withdrawn. The cells and globulin were 
normal. He soon lost the power of speech, there being actual 
difficulty in articulation. Although extremely emaciated he 
exhibited a ravenous appetite and suffered from intense thirst. 
De.spite a marked degree of pcljuiria, sugar was never present on 
any occasion. Toward the middle of March tremors began to 
appear. These were well marked on both sides of the face and about 
the mouth, and also in the hands and arms, but the left leg only 
showed slight tremors. The abdominal muscles were not affected. 
The corners of the mouth were retracted about seventy-five times 
per minute. The twitchings of the hands were rhythmic, being 
faster on the left side than on the right. On one day those on the 
left were 240 and on another 188 per minute. The thumb and 
fingers of the left hand showed typical cigarette-rolling movements. 
There were periods of complete rest. The face was frequently 
bathed in profuse perspiration. The twitchings continued unabated 
until the patient’s death which occurred early in July, six months 
after the onset of the disease. I did not have an opportunity to 
examine the brain. 

In such a case it is difficult to speak of sequela*, for the patient 
never appeared to emerge from the mental stupor characteristic of 
the onset of his illness. At the same time an interval of ten weeks 
elapsed before the development of the tremors. 

There have been no cases in our series which have developed 
involuntary movements after an interval of perfect health, as in tiie 
many .striking cases described by Buzzard. The following ease, 
however, for a description of which I am indebted to Hr. Gordon 
Bell, affords an interesting example of an automatic action from an 
imperative idea developing during convalescence. 

^Ir. M., aged forty-five years, walked into the laboratory, sat 
down and cro.sserl his right leg over his left. There were a number 
of people in the room at the time and he was not attcndc<l to at once. 
After sitting perfectly .still for a minute he suddenly arose and 
walked around the room, from left to right, with a gait so peculiar 
that it is difficult to describe. It had the stiff, uutoinaton-likc 
character of the scntrA--go, but in an almost grote-^que (legrce. 
Having eom])leted the circle he sat down and crossed the riglit leg 
over the left, all the time with a face e.xprcssionless and inscrntal)te 
as the sphinx, save for a peculiar twitcliing of both upper eyelids. 

minute later he rcpc.atwl the performance, nor did it differ from 
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the preceding one by a hair’s breadth. When taken into an adjoining 
room and examined he was afraid of being laughed at and explained 
that he was utterly unable to help himself. He gave a typical 
historjr of epidemic encephalitis. Nearly a month ago he was 
seized one day with weakness in the legs, and on getting up the next 
morning found that he was unable to shave, as he saw two faces and 
two razors. The diplopia lasted for a few days and was then 
replaced by the double facial paralysis, which was still so much in 
evidence. The entire face was immobile, except for marked tremors 
and twitchings of the upper lids. A peculiar and interesting symp- 
tom was marked parosmia: he was constantly aware of disagreeable 
smells, and this proved to be the most lasting of his symptoms. 
At this stage in his recital he jumped to his feet and went through 
his customary evolution. He then explained that this distressing 
complication had developed during the period of convalescence, 
that he was wliollj'’ unable to control the impulse and that it was not 
to relieve any peculiar sensation in the legs, but because of something 
he felt inside his head, that he was compelled to behave in a manner 
he felt to be so ridiculous. He put his feet up on the table and 
vowed that he would stick to his chair, but the flesh proved too weak. 
The subsequent history was that the patient gradually improved, 
and in the course of a few months he was free both of his facial 
paralysis and his distressing automatism. The parosmia, however, 
still persists. 

In a recent paper by Buzzard several examples are given of 
involuntary movements coming on many months after the initial 
illness. This illness occurred in one case in May, 1918. In Septem- 
ber of the same year the patient noticed involuntary twitching of 
the right toe, which spread until it affected the greater part of the 
right leg and right shoulder. In December the right arm displayed 
spasmodic contractions every one or two seconds, which caused it 
to be thrown behind the trunk or slightly elevated. Clonic con- 
tractions occurred in the muscles of both buttocks and in the right 
thigh and leg. There were irregular rotatory movements of the 
abdominal wall and umbilicus. In another case constant move- 
ments of both shoulders appeared six months after an attack of 
epidemic encephalitis; the movements are described as being 
‘‘trouser hitching” in character. Contractions of several groups 
of muscles in the legs were observed, and there were also forced 
movements of the head. 

4. Parkinsonian Group. Many groups and subdivisions of 
epidemic encephalitis have been suggested. A long list of these is 
given in Tilney and Howe’s recent monograph.'* They may all be 
collected into three great classes, depending upon the brain level 
mainly involved. These are the upper cerebral or cortical group. 


* Tilnej* and Howe: Epidemic Encephalitis, New York, 1920. 
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coniprising a comparatively small mmiher of cases manifesting such 
symptoms as hemiplegia, heraianopia, spasms and convulsions; 
the thalamic group with sA'mptoms siiggcsti^'c of Parkinson’s 
disease; and the brain-stem group in which involvement of such 
cranial nerves as the oculomotor and facial is often associated with 
varying degress of somnolence. It is true that the disease process 
refuses to be confined to water-tight compartments, but for descrip- 
tive purposes such a classification is convenient. 

In any considerable group of cases of encephalitis many examples 
of what may be called the Parkinsonian type will be encountered. 
Our series has proYdded some striking pictures of paralysis agitans, 
although without the characteristic tremor. A case described by 
RusseP bore a close resemblance to progressiv'c lenticular degenera- 
tion, including the peculiar emotional disturbances. We have 
observed that such cases are slower in clearing up than are those of 
any other grouji. Not only are the symptoms persistent, but it 
almost appears as if in these cases the lesion were progressive. 

A case in point is the following: 

hlr. Z., aged tu’cnty-three years, was under observation for nearly 
a month in the Winnipeg General Hospital suffering from epidemic 
encephalitis. At the commencement of his illness the chief fcature-s 
were restlessne.ss and insomnia, but these were soon replaced In- 
marked lethargy and drowsiness. Tiie face acejuired the mask-like 
appearance of Parkinson’s disease, and when he was alile to lie up 
the jiosture and gait were also suggestive of that condition. He 
made a fairly good recovery, iuit even on discharge his face lacked 
that ])lay of emotional light and shade which distinguishes the 
normal indivitlual. When seen eight months later lie was markedly 
worse. Some jirogressive lesion had a])parently been at work. He 
sat leaning forward in his chair with the blank, e.xprcssionlcss face 
of a mask. He walked with a shufliing gait, the back bent forward, 
the arms fle.xed at the elbow and the hands at the wrist, the rigid 
ga'/.e fi.xcd on the ground. He had been unable to work for some 
months and there was a coiusiderable degree of mental impairment. 
Tiie pupils did not react to light, and the optic atrophy and retinal 
degeneration already described in an earlier section were observed 
on ophthalmoscopic examination. Tlie jiicture jiresentcd was one 
of Parkinson’s di.sease without the tremor. 

In the next case the jiatieht never com])letely recovered his health. 
At the .same time the ParkiiLSonian features did not develop for 
some months, so that they may with justice be regarded as triie 
scquelic. I-'or the details of this case I am indebted to Dr. A. P. 
Mathers. 

Mr. M., aged sixty-two years of age, at the beginning of .lanuary, 
1920, began to double and suffered from insomnia, but later 

‘ .\ .s;.n!y tm Kpidr.-j)!.: Eii'N-ehalitl*. B-tv'J on thf of Cw-'i i*-!’.}; 

Ttto e-.iiindn Med. Jour., 
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became very lethargic and drowsy. He was in bed for three weeks 
and has not been well since. At the present time (September, 
1920) he complains of constant headache, of a feeling of dizziness or 
light-headedness, of clumsiness of the right side of the body and of 
an increased secretion of salh^a. The face is immobile and expres- 
sionless. The gait is clumsy and he sways slightly as he walks. 
The right arm hangs as if useless and can only be used clumsily, 
but is not deficient in power. The right leg shares in the clumsiness. 
There is slight rigidity of the muscles on the right side of the body 
and the deep reflexes on that side are distinctly exaggerated. Adia- 
dokokinesia and asynergia are mai-ked on the right side. Vision is 
failing rapidly and ophthalmoscopic examination shows indistinct- 
ness of the margins of both disks, which are redder than they should 
be and are covered with numerous small vessels. The cerebrospinal 
fluid shows a slight increase in globulin, but is otherwise normal. 

Tilney and Howe describe a case very similar to the above: 
Ten months previously their patient had suffered from an acute 
illness associated with dulness, stupidity and somnolence. A few 
weeks later paralysis of accommodation developed, together with 
weakness of the right side of the face and tongue, and the right 
arm and, leg. On examination marked clumsiness and stiffness of 
the right arm and hand were observed, and to a lesser degree of the 
right leg. There was paresis of the right side of the face and tongue. 
The condition is described as hemilateral paralysis agitans without 
tremor. 

In our own case two elements may be distinguished, the thalamic 
and the cerebellar. A lesion in the hypothalamus involving nerve 
paths running from the red nucleus through the superior cerebellar 
peduncle to the dentate nucleus of the cerebellum might account 
For all the sjunptoms. 

The mechanism by which the sequela? are produced may now be 
considered briefly: In order to form a conception of what may 
occur it is essential to have a clear picture of the condition of the 
brain when the acute attack is over. The brain substance has been 
the seat of an inflammatory process, the brunt of which has fallen 
not on the nerve cells but on the interstitial tissue. An inflamma- 
tory exudate has been formed, mainly perivascular in t;^e, but also 
extending into the surrounding brain substance, and in the more 
severe cases hemorrhage and tiu’ombosis are present, accompanied 
bj' a corresponding degree of tissue disintegration and degeneration. 
Such a condition in any other part of the body would be followed by 
organization and repair, with fibrosis, and in the brain fibrosis when 
once started is by no means a self-limited process. 

The net result of all this is interference with nerve paths. Posi- 
tive sjunptoms, as Hughlings Jackson long ago pointed out, cannot 
be produced merely by negative or destructive lesions, and must be 
attributed to the uncontrolled action of nervous impulses normally 
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held in check. It is probable that many of tlie involuntary and 
spasmodic movements may be traced to the overaction of primitive 
motor paths arising in the thalamic region, just as similar move- 
ments in progressive lenticular degeneration are due to lesions in 
the lenticular nucleus. 

To one familiar B’itli the microscopic picture in any large series of 
cases of epidemic encephalitis the wonder is not that after-effects 
are common, but that, to anj' marked degree at least, they are com- 
paratively rare. We cannot leave the uncertain ground of h.\-poth- 
esis until more observations have been made on the condition of 
the brain in encephalitis after a considerable internal has elapsed. 
Greenfield® has described extensive calcification of the vessels in a 
case which died four months after the acute illness. Should such 
an occurrence be showm to be frequent, it is an observation of great 
importance. 

Little is to be gained, however, by idle speculation until a greater 
mass of pathologic evidence is available, and the future will no 
doubt shed fresh light both on the clinical manifestations of the 
disease and on the pathological changes which form their substratum. 

I am greatly indebted to Dr. F. C. Bell, director of records in the 
IVinnipeg General Hospital, for assistance in tracing the after- 
history of many of the patients in that institution. 


MECHANISM OF LOWERED RESISTANCE FOLLOWING 
EXPOSURE TO LOWERED TEMPERATURE. 

By Leb’is B. Bibb, First Lieut., M.C., U. S. An.uy, 

CAMP STAKLEY, TEXAS. 

The following study was undertaken for the purpose of ascertain- 
ing if possible the functional and structural changes which follow 
chilling of the body surface and which lead directly or indirectly to 
disease. The belief has long been held by clinicians and^ irne.'.fi- 
gators that when the surface of the body is chilled, certain of the 
internal organs, particularly the respirator\' organs, become more 
susceptible to bacterial invasion. Other authors, after careful 
investigation, have reached the conclusion that e.xi)osure to lowered 
temperature, of and by itself, may be a complete cau.se of disease 
without the intermediation of bacteria. It was therefore planned 
to subject an animal to sudden and severe lowered temiieratnre and 
to take note of alterations of function or structure, with .‘jpeeial 
reference to the possibility of increased susceptibility to ::yinotie 

disease. 

• Burrard. E. Fiiraubar, nritl Grrrnficld, J. G.; Ericeahaliti', U.< 

and Morbid Anatomy, Brain, 191P, iKi, 303. 
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Riilieirian^ recapitulated the various theories accounting for the 
deleterious effects of exposure to lowered temperature while he 
advocated the view that the lowered temperature in some way 
favored the growth of germs in the body. Lassary Rosenthal/ 
Fodor/ Edelheit® and Siegel® maintained that lowered temperature 
itself may cause disease without the participation of bacteria. 
Siegel presented forceful arguments in favor of this view. Descrip- 
tions of the specific changes in function and structure brought about 
in the different organs by exposure to lowered temperature have 
been published by various authors. Herz'^ described a local rise in 
blood-pressure following chilling of a part. Van Oarat® noted a 
rise of 10 mm. Hg in blood-pressure of chilled men. Mudd and 
Grant® refer to a general rise of blood-pressure in chilled animals. 
Their experiments prove that chilling of the body surface causes 
constriction of the vessels in skin and mucous membrane. They 
give a good discussion of the entire subject from the modern stand- 
point. Rossbach and Aschenbrandt^® reported that cracked ice 
applied to the belly of cats caused first a pallor and then a redness 
of the tracheal mucosa. 

Tirelli^^ found in the human subject a leukopenia which lasted 
seven hours after chilling, but he never found a subsequent hyper- 
leuliocytosis. Baecchfi® working with rabbits found that death 
from cold was not due to changes in the blood, which he stated were 
relatively unimportant. Lassar® and Siegel,® working with rabbits, 
found that albuminuria followed chilling. Fria^® and Picci''* found 
a similar state of affairs in man. Congestion and petechite in inter- 
nal organs of animals were described by Beck,^® Lassar,® Zillessen,*® 
Della Rovere^'^ and Siegel.® Baro^® and Stonesco^® described similar 
changes as a postmortem finding in persons frozen to death. Sto- 
nesco states that gastric petechise constitute the most constant and 
characteristic sign of death from freezing. 

In the present series of experiments, rabbits were subjected to 
generalized lowered temperature in the form of the ice bath at 1° C. 
For localized applications CO 2 snow was used over certain portions 
of the surface of the body. During the progress of the experiments, 
blood-pressure tracings were made by means of a mercury manom- 
eter connected up with the carotid under cocain anesthesia. The 
red and white blood cells were counted before, during and after the 
cold applications. The urine was examined before, unmediately 
after and 'at varying intervals after the chilling. Finally, the 
sixty-eight animals constituting the series were killed and autopsied 
either immediately after the chilling or at varying intervals there- 
after and the gross and microscopic changes noted. For various 
reasons, principally because the scope of the experiments was 
modified from time to time, not all the data were collected from all 
the animals. 

The skin of rabbits in the ice bath is first pale and later red. 
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During the first fifteen minutes of the ice bath the ear veins are so 
contracted that blood for examination is obtained B’ith difficulty. 
An hour after the cessation of the ice bath the ear veins are relaxed 
almost to the point of paralysis, but blood does not even then flow 
freely from a needle puncture, apparently because tonus is practically 
absent and intravenous pressiu'c almost zero. 

The blood-pressure of the rabbits is usually about 100 mm. Hg, 
but B'hen suspended in the upright ppsition the rabbit may suffer 
from a mild degree of shock accompanied by an arterial blood- 
pressure of 40 to 80 mm. Hg. When the animals are immensed in 
cold water the blood-pressure rises and remains consistently higher 
than normal until the animals’ vital powers begin to become ex- 
hausted, then gradually declines. 

Table I shows the blood-pressure in G cases. In these cases the 
average rise in blood-pressure occasioned by the ice bath was G3 
per cent. Local applications of CO; snow did not cause a rise in 
blood-pressure. 

T.ABLE [. 


Figures represent blood-pressure in millimeters of mercury. 
The number of minutes refers to the time elapsed since the animal 
was immersed in the ice bath. 
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The leukocytes were counted in seventeen animals chilled by the 
ice bath. Of these all showed a leukopenia at some time within the 
first hour after the ice bath, which lasted usually about twenty 
minutes. The leukopenia was e.xtreme in about half the casc-s, tlic 
white cells numbering less than 3000 per cubic millimeter. In 
seven of seventeen animals, the number of leukocytes in the shed 
peripheral blood was increased temporarily during the ice bath. 
The increase was not marked, averaging 40 per cent. 1 he blood in 
these cases was taken from the car vein in all but one case in which 
tlie blood was taken from the carotid. The results hi that case 
indicated that a uniform method is preferable. 

The red cells were counted in six chillerl animals and tlie count 
was found to be unafi'cctc<l by the chilling. ... j 

In this series all the si.x animals chille<l and kept overnight show co 
marked albuminuria, but the result was partly vitiatcil by tlie fact 
that of 35 normal animals. 14 showed nlbmninuria (ignonng "tmee 
of albumin eases). Of the 6 animals exposeil to the ice bath 4 showed 
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normal urine, free of albumin, before the ice bath, and these as well 
as the remaining 2 showed either a profuse amount of albumin or a 
“heavy cloud” of albumin after the ice bath. 

This corroborates the current view that external cold exerts an 
irritating influence on the kidneys. Haidenhain®'* had reported 
renal ischemia as a result of cold applications to the body surface. 
It appears likely that vasomotor effects constitute one of the early 
signs of renal irritation from cold. 

Grossly and microscopically the kidneys of the rabbits in this 
series of experiments failed to manifest any signs of damage recog- 
nizable by the methods employed. 

Either immediately after the ice bath or at chosen intervals there- 
after the animals were sacrificed by a blow on the head and immedi- 
ately autopsied. The brain and its coverings was examined only 
once, with negative results. The trachea and abdominal and 
thoracic organs were examined grossly in all 69 animals. Sections 
were usually made of liver, lung, spleen, kidney and trachea. Two 
colons were sectioned for microscopic examination. Pronounced 
alterations were observed in the lung, stomach and spleen, while 
the heart, liver, kidney, bowels and other organs were apparently 
unaffected by chilling. The trachea was variable in its behavior. 

Owing to the interesting experiments reported by Rossbach and 
Aschenbrandt^® and referred to above, the trachea was examined 
with much interest. In rabbits subjected to the ice bath and 
autopsied soon afterward the trachea showed marked variations in 
different cases. It appears plain that the blood supply of the 
trachea fluctuates on slight provocation. Table II shows the 
number of cases presenting congestion of the tracheal mucosa at 
autopsy. There is marked variability both in chilled animals and 
in control animals. 

In view of the detailed description given by Rossbach and 
Aschenbrandt it appears altogether likely that under proper condi- 
tions the pallor followed by redness which they reported could be 
produced. The present writer tried to repeat their experiments 
(with cats) but found that the violence inflicted upon the trachea 
while slitting it open for inspection was sufficient without hot or 
cold applications to cause early marked congestion. 

An interesting experiment was performed by taking two appar- 
ently similar rabbits of the same litter: To the belly of one ice was 
applied; the other was not handled, and hence was a normal control. 
After twenty-five minutes the animals were killed in turn, and the 
trachea of each removed within two and a half minutes. The 
trachea of the one whose belly was chilled showed marked conges- 
tion of the tracheal mucosa; the control animal showed normal 
tracheal mucosa. Unquestionably the tracheal circulation has a most 
delicate susceptibility to external influences. 
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TABLE II.— TKACIIEA. 

Trachea 
conRcutcd or 
cyanotic. 

Experimental treatment accorded animal: 

Chilled in ice bath 12 

Applications of COj to skin . . 2 

Transfused 2 

Normal animals 1 

Miscellaneous conditions, adren- 
alin, pilocarpin, injuries, diar- 
rhea, etc 5 

ErrecT of Postmortem Ciiaxces. 

Animals autopsied more than one 

hour after death 9 2 11 

In the present series of experiments the frequent occurrence of 
ecehjTnoses, not only beneath the pleural surfaces but permeating 
the entire substance of the lung, occasioned surprise by their striking 
appearance and by their early advent, they having occurred within 
fifteen minutes after the beginning of the ice bath. The splotches 
were of the color of oxyhemoglobin, and often the background, 
constituted liy relativelj' unaffected lung tissue, appeared almost 
milk white. The splotches of ecchjTnosis or suggillation occa- 
sionally occupied one lobe or part of a lobe of one lung. i\Iore often 
the bases of both lungs were affected, wliile in one case both lungs 
were the seat (throughout their entire extent) of multiple small 
hemorrhagic areas which marked off on the surface the outline of 
the ribs but which scattered throughout the deeper substance of the 
lungs after an indiscriminate fashion. 

Table III shows the frequency of ccchymosis of lungs in chilled 
and unchilled animals. 
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.—LUNGS. 




Lunc’t. 

I.unr-*' not 


rcfbymo^csl. 

treliyruoffil. 

Total. 

.Aiiimnls ctiilled in icc I)ath . 

Anim:i!s rocciv'inK CO: bhow nppli- 

20 

la 

33 

oatioiis 

* . 

10 

10 

Aiiim.ils tratisfuBcd 

Mi^'cell.'infoiis Eroup, conri'slinc of 

2 

•! 

0 

iiormat controls; nnimnis found 
dead in cacc: nninjals dyinc lx,‘fore 




experimental chillinK '"■ns effected; 
animals n-ccivinc adrenalin and 
pilocarpin; animals depilated Tcitli 
Jla.^ and not otlienvise b.nndir-d . 


le 

19 




cs 


It will be observed that ecclnTUo.sis of the lungs may cKoir from 
eatisc.s other than chilling and that the applioition of CO.- snow to 
the abdomen and hindennost portion of the laxly did not cause 
lung elianges in any of the ten rabbits studied. 
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Microscopically the ecchymosed tissue shows many interstitial 
hemorrhages of capillary dimensions. Usually the hemorrhage does 
not penetrate the lumen of the alveoli but remains imprisoned in 
the alveolar wall. Certain areas can be found, however, where the 
blood has burst into the lumina of the alveoli and trickled into the 
smaller bronchi. A striking feature is the great number of appar- 
ently independent small hemorrhages. Desquamated epithelial 
cells in the alveoli are rare, and there is little desquamation even in 
the bronchi. 

In the lungs of animals chilled in the ice bath and surviving 
eighteen hours or more a moderate infiltration of polymorphonuelear 
leukocytes is seen in the alveolar wall. Lungs of freshly chilled 
animals do not manifest this. 

The stomach was of all organs the seat of the most characteristic 
changes in the rabbits autopsied. Those animals killed immediatelj^ 
after the ice bath, which usually lasted from twenty to thirty 
minutes, showed practically no changes in the stomach, but those 
which survived more than six hours generally showed at autopsj'^ 
multiple petechise just beneath the stomach mucosa. Usually 
there were from 12 to 100 of these petechiDe. 

Table shows the relative frequency of occiu’rence of gastric 
petechiae in animals subjected to the ice bath as compared with 
animals subjected to CO 2 snow applications and unchilled animals. 


TABLE IV.— STOMACH. 


Pctechinj 
in stomach. 

No pechiiD 
in stomach. 

Total. 

Experimental treatment accorded animal: 
Chilled in ice bath, death within one 
hour afterward 

1 

8 

9 

Chilled in ice bath, death within six to 
twelve hours afterward 

5 

0 

5 

Chilled in ice bath, death within twenty- 
four hours aftervvard 

4 

1 

5 

Chilled with CO 2 snow, death within one 
hour afterward 

1 

2 

3 

Chilled with CO 2 snow, death within 
forty-eight hours afterward. 

G 

17 • 

6 

Unchilled, death from whatever cause . 

0 

17 

Chilled and kept over sLx hours before 
death 

15 

1 

IG 

Unchillcd, or if chilled, killed within an 
hour (recapitulation) 

2 

27 

29 


Table IV shows that gastric petechiee occur almost uniformly 
after applications of CO 2 snow, but this is to be discounted on 
account of the local effect of the CO 2 snow acting dipctly through 
the abdominal wall upon the underlying stomach. No experiments 
were tried to ascertain whether applying CO 2 snow to remote parts 
of the body would cause gastric petechire. 

Table VI emphasizes the fact that several hours had usually 
elapsed between the ice bath and the animal’s death, in all cases 
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showing gastric petechia; and converseiy, that. normal stomachs 
were usually found in animals autopsied immediately after the ice 
bath. 

No microscopic studies were made of the stomach. The petechi.T 
often had the appearance of little globes of blood so near the surface 
that it seemed almost possible to wipe them off with gauze. They 
were slightly larger than mustard seeds and withstood gentle 
friction under the hydrant. In animals kept overnight some of the 
peteehim seemed to have been digested away, leaving small punched- 
out ulcers surrounded by a rosy areola. 

The application of COj snow to tlie surface of the abdomen caused 
hemorrhagic necrotic areas in the underljdng coils of the colon, 
with ulceration of the mucosa. Vascular injection occurred in the 
serous coat of the colon. In some instances the gastric mucosa 
also exhibited areas of diffuse hemorrhage into the mucosa of that 
part of the stomach Ijdng immediately beneath the ])oint where the 
CO" snow was applied. The serous surface of the stomach King 
between the chilling agent and the lesion in the mucosa appeared 
normal in some of these instances. 

The spleen appeared contracted and pale in 8 of 9 animals auto])- 
sied just after the ice bath, while in 5 of 9 animals surviving several 
hours after the ice bath it was swollen and cyanotic. Table V shows 
the number of cases in which contracted or swollen spleen was 
observed. 

T.\BLE V.— SPLEEN. 

Spicon 
contr«ctc<i. 
pa!c. 

Experimental treatment nceorclctl rabhit: 

Ice bath, death within one hour 

aftenvard S 

Ice bath, death .«ix to ten hours 

aftenvard 1 

Ice bath, death next day 

CO; snow applied locally, death 

immediately nftcm'ard 

CO; snow applied locally, death 

next day 

Normal animal 

Diarrhcic animal 1 

Transfused animal 

Adrenalin administered ... 1 

n 10 11 -11 


Spleen 

.‘Spleen swollen, 

normnl. ey-iiiotie. Toinl. 


1 .. 9 

1 2 i 

2 .3 5 

1 1 ■ 2 

4 2 6 

7 1 S 

1 I 6 

2 1 •' 

1 


Discussion. The outstanding fact pervading the results reported 
above is the intensity of the vasomotor reactions set up by the ice 
bath and their universal spread over the body. The hemorrhage.^ 
in the lungs and in the stomach have been e.vplaincd as mfarct-s, 
but infarct.s are thcmselve.s of such an elusive character that m all 
probability no profit is to be dcrivctl from introducing them mto 
the discussion. Moreover, simjdc asynchronism o. the dilka.it 
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component parts of the blood channels is suffieient to explain these 
hemorrhages. It seems probable that a delicate adjustment is 
necessary in order that the blood may pass from the strong-walled 
arteries into the delicate capillaries without rupturing the latter. 
Whenever a powerful stimulus is applied to certain blood channels, 
either their immediate contraction or their subsequent relaxation 
may so alter the relations between artery, capillary and vein that 
excessive pressure is brought to bear on certain weak points and 
rupture results. Undoubtedly the possibility of thrombi must be 
admitted, but it is not only unnecessary to invoke thrombi and 
infarction to explain the lesions, but the rapid development of the 
lesions and the deliberate nature of platelet deposition render such 
a view difficult to accept. 

Blood distribution was found altered in the lungs, the skin, tracheal 
mucosa, the stomach and the spleen, while others have reported 
anemia of the kidneys. The alteration in the number of leukocytes 
in the peripheral blood is probably based to some extent on vaso- 
motor changes. 

In order to explain the increased susceptibility to bacterial 
invasion which follows exposure to lowered temperature the follow- 
ing hypothesis is advanced : 

1. That vasomotor tone and organ function are maintained by 
the successive functionation of different shifts or relays of cells, 
each having its own threshold of susceptibility to stimulation, and 
rehearsing its stereotyped function according to the laws of fatigue 
and its own individual needs. 

2. That vasomotor changes exert a provocative or stimulating 
influence on tissue cells, causing an increase in function. • 

3. That early though fully developed inflammation with all the 
classic symptoms is to be explained as excessive liberation of cell 
function, and that this may lead later to exhaustion, lack of coordi- 
nation and the consequence of these. 

4. That the cell tends to summate the various similar and dis- 
similar stimuli playing upon it at each given instant and react to 
its environment as a whole. 

5. That the vasomotor changes set up by lowered temperature 
can be summated Avith the stimulation from relatively harmless 
bacteria so as to bring on an excessh^e liberation of function con- 
stituting an inflammation of the affected part. 

The reversible natine of the vasomotor changes observed in these 
animals is Avorthy of consideration. The skin is at first pale, later 
red; the tracheal mucosa was found pale or red and the obserA^ations 
of Mudd and Grant® indicate that the pallor precedes the redness. 
Since they contemplate inflammation of the mucosa as a possible 
result of their experiments, they by implication infer that a red stage 
is to follow the pale, although they do not confirm Rossbach and 
Aschenbrandt’s'® observation that the pallor rapidly gh^es way to 
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redness. After chilling the spleen is first pale and contracted ; later, 
swo len and presumably congested. Haidenhain^'’ observed that 
the kidney becomes pale during chilling, and while his e.xperiments 
did not extend to tlie red stage, still it is likely that this organ, like 
others, undergoes a reversal. 

A similar reversal Avas found by the author-^ in all of a series of 
several hundred skin injuries of the proper degree, and it is well 
known that Rajuiaud’s disease and dermographism are charac- 
terized by such a reversal of color. 

The universal distribution of this phenomenon is ap])arcntlv 
based on the nature of the vasomotor mechanism. The author has 
recently published the result of experiments supporting the view 
that the specialized cells of the body tend to react in one stereotj-ped 
fashion to all forms of stimuli.^' The contractile elements of the 
vasomotor system react by contraction when disturbed— that is, 
stimulated in any way. This accounts for the first or pale stage 
referred to above. There is only a certain amount of contractile 
energy available for each unit of time (with a uniform rate of stimu- 
lation), and if a sharp stimulus is applied in such a manner as to 
make an overdraft on the contractile mechanism during one unit of 
time, then the supply of contractile energy will fail in some subse- 
quent unit of time after the extra stimulation has subsided; This 
will bring on the reversed or red stage referred to above. 

It seems that not a great deal of attention has been given to the 
question whether arterial tonus is maintained by the simultaneous 
contraction of all the smooth muscle fibers concerned or by the 
successive contraction of different relays or shifts of fibers. The 
bulk of the evidence favors the latter view. In the case of an 
arteriole too small to pulsate the practically uniform tonus kept up 
throughout the day (if not during the night also) could not he 
maintained by ail the cells contracting continuously unless repair 
and Avork could proceed in a cell at one and tlic same time. If it 
be supposed that the smootli muscle fibers contract successively 
by shifts this difficulty Avould be obviated. Pratt- has shown that 
neighboring indiA'idual striped muscle fibers do not have thresholds 
of the same level, but each fiber has its oAvn Ica-cI of susceptibility 
to stimulation, and therefore all tlie fibers do not participate in each 
contraction of the muscle. Such a state of affairs seems probable 
in smooth muscle and provides for the individual biologic needs of 
the fiber as well as for the organic needs of the organism as a whole. 

Certain rliythmic and vermicular movements, best illustrattKl 
bv the heart or the intestine, indicate that contraction of one 
m'nscle fiber tends to provoke contraction of its neighbor. Howe 
described a kind of primitive conductivity which cbnnictenzcs all 
protoplasm. This quality tends to cause thc'tninsnnssion of an} 
di'^turbance in cell life. It may avcI! be supposed that the frank 
vasomotor flucluations described in the foregoing c.xpcnmcnts would 
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have an influence on all the cells of the given tissue, and this influence 
would be of a stimulating nature, for the cells tend to react toward 
any foreign influence by rehearsing their stereotj-ped function. The 
fact that cells tend thus to react has been referred to above. It is 
true that some cells are subject to inhibition when affected by 
certain outside influences, but the agents producing inhibition are 
relatively rare and of a highly specialized nature. (Sherrington 
has recorded that certain inhibitory reflexes affecting voluntary 
muscle are reversed by str^^’chnin. This fact is noted to show that 
the process of inhibition is a highly specialized one.) 

The rehearsal of its full stereotyped function on the part of any 
cell exerts a certain provocative influence on neighboring or related 
cells, and this influence need not be limited to the same type of cell, 
but muscle fibers could apparently affect secretory cells, and vice 
versa. 

It is well known that depriving the highly specialized cells of 
blood very soon produces serious damage. It is not to be supposed 
that ischemia, even of short dmation, would be without effect on 
the cells of the part. Repeated vasomotor spasms in Raynaud’s 
disease eventually lead to death of the part, even though the 
affected regions, such as the extremities, possess a high degree of 
resistance. 

As further evidence of the provocative effect of vasomotor 
abnormalities, it may be stated that hyperemia of the mucous 
membrane is generally accompanied by catarrh. Even angioneu- 
rotic edema is often associated with itching, showing that the 
disturbed circulation of the part provokes hyperesthesia. 

Jankowsky^^ pointed out the fact that in the dermographic lesion 
the smooth muscle fibers have a lower threshold than the secretory 
cells, and hence a mild stimulus may provoke a response from the 
local vasomotor apparatus while not affecting the secretory appara- 
tus. The experiments previously referred to have sho^vn that the 
dermographic lesion is in all respects analogous to the reaction of 
normal skin toward various irritants and that it shows the same 
sequence and arrangement of pallor and redness. That is to say, 
any irritant, mechanical, chemical or electric when of the proper 
grade tends to provoke the equivalent of dermographism. 

The dermographic lesion is inflammation of the purest type, 
because almost uncomplicated by any injmj’^ to the tissues from 
without. Consequently the dermographic lesion illustrates plainly 
the stereotyped nature of inflammation, the fact that it begins as a 
rehearsal of function up to the full capacity of the tissue, the fact 
that it tends to spread beyond the extent of the actual offending 
agent. In short that inflammation is really a liberation of functional 
energy leading quickly to exhaustion. While inflammation is often 
inaugurated % a foreign agent it may spread by the provocative 
action of one body cell toward another. 
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The developed early stages of inflammation, including all 
the classic symptoms, can be explained as simultaneous or syn- 
cnronizcd. function on tlic pErt of nil tlic cells of tlie purt. liiflftin- 
mation has long been defined as “the reaction to injury.” An 
injury would apparently be anj' stimulus of sufficient intensity to 
provoke the five symptoms which in the aggregate we term inflam- 
mation. This conception clearly implies that an injury and a stimu- 
lus differ only in degree, and since the whole is greater than any of 
its parts it follows that an injury must be a kind of super-stimulus. 

If chemical stimulation alone were the only kind of stimulation 
causing inflammation it might seem that actual structural alteration 
of the cells took place in each instance over and above discharge of 
function, and that these alterations characterized inflammation. 
It seems highly improbable, however, that all varieties of chemical 
irritation should give rise to the same structural alteration, or that 
heat, cold, mechanical violence and electricity should also bring about 
the same structural alterations. It appears more probable that 
any structural alterations caused by the various injurious agents 
would be in each instance characteristic of tlie agent applied. 
Consequently tliey would vary one from another and would not 
form a part of the constant and uniform picture which we call 
inflammation. This makes it probable that the essential cliaracter- 
istic of inflammation is simply the state of excessive fnnetionation. 

It should be noted that neural stimulation is highl.v selective and 
does not ordinarily have the power to provoke full function on the 
part of both parenchjunatous and stroma cells. 

The phrase “summation of stimuli” is usually employed to 
designate a series of similar stimuli, but it is here applied to the 
similar or dissimilar stimuli, which affect a cell at any moment. 
Many pliysiologic phenomena appear to be based on the summation 
of dissimilar stimuli; among others, the knee-jerk. Witiiout tlie 
tonic nerve impulses passing constantly from the cord, mechanical 
stimulation of the patellar tendon fails to provoke a rc-spon.^c. 
Another example is the explosion of contractile energy set off in 
thestrj'clininized animal by mechanicstimulation. Theirritant cllect 
of the" strychnin apparently shows itself in two ways; (1) by 
causing a series of individual motor impulsc-s, thereby increasing 
muscle tone, and (2) by stimulating a great number of motor cells 
subminimallv, so they discharge their motor imimlses only when an 
additional (mechanical) stimulus is applied. A third c-xamiile of 
summation of di.ssimilar stimuli is seen when tlic musclis of a swim- 
mer undergo cramp. In this instance the stimulation due to fright 
and lowered temperature when surnmated with the vohwuiry nerve 
impulses is sufficient to provoke spasm. 

In short the cell seems to be a unit constructetf so as to receive 
stimulation in various way.s and to respond in a .single way, that h. 
bv a rehearsal of its sfcrentypwl fimction. 
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Whatever the normal defences of the tissues against germs may 
consist of, it seems probable that they would be disorganized' by the 
vasomotor fluctuation brought about by chilling the surface of the 
body. The deleterious effects of bacteria depend on their mechanical 
and chemical effect on the tissues. The foregoing paragraphs relat- 
ing to the provocative effect of vasomotor fluctuations, together 
with those paragraphs relating to the process of summation of 
stimuli, suffice to show how chilling the body surface tends to favor 
bacterial disease. 

We know that the bacteria are, capable of thriving in inflamed 
tissues. The connective-tissue cells of the body seem to respond 
to stimulation by propagation. It is possible that bacteria have 
the quality of altering their behavior in response to changes in their 
environment and their response might take the form of propagation, 
but this subject has not been investigated. 

Summary and Conclusions. 1. The changes provoked in rabbits 
by the ice bath are as follows : 

Multiple minute hemorrhages in the lungs. 

Multiple minute hemorrhages in the stomach. 

Changes in blood content of tracheal mucosa. 

Contraction followed by congestion of the spleen. 

Pallor followed by redness of the skin. 

Albuminuria. 

Leukopenia followed by leukocytosis in the peripheral blood. 

2. The first five of these changes are apparently caused by vaso- 
motor variation. The remaining two are closely related to vaso- 
motor function. 

3. The following hypothesis is offered in explanation of the 
increased susceptibility to bacterial invasion brought about by 
chilling the body surface; 

a. That vasomotor tone and organ function are maintained by the 
successive functionation of different shifts or relays of cells, each 
having its own threshold of susceptibility to stimulation and 
rehearsing its stereotj'ped function according to the laws of fatigue 
and its own individual needs; 

h. That vasomotor changes exert a provocative or stimulating 
effect on tissue cells, causing an increased discharge of function; 

c. That early though fully developed inflammation with all the 
classic symptoms is to be explained as excessive liberation of cell 
function, and this may lead later to exhaustion, incoordination and 
the consequences of these; 

d. That the cell tends to summate the various similar and dis- 
similar stimuli playing upon it at each given instant and react to 
its environment as a whole; 

e. That the vasomotor changes set up by lowered temperature 
can be summated with the stimulation from relatively harmless 
bacteria, so as to bring on an excessive liberation of function con- 
stituting an inflammation of the affected part. 
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THERAPEUTIC PNEUMOTHORAX COMPUCATED BY HYDRO- 
PNEUMOTHORAX AND PLEURISY, WITH EFFUSION ON 
THE UNTREATED SIDE. REPORT OF A CASE. 

By Barnett P. Stiveiaian, 

MK.inCAl, HUPKUlNTKN’llF.NT, .MOVrr.nOUE nOMK COl-'-Vna* S.\NAT01:!CM, 
lIKUrOUD KILU'*, K. V. 

The coexistence of bilateral pleurisy with effusion is one of the 
rarest complications in pulmonary tuberculosis. The literature on 
tlie subject discloses so few authentic in.stancc.s that when bilateral 
effusions arc detected their tuberculous origin is seriously que.stioncd. 
We arc still in the dark as to the probable o.xplanat ion of this ])henoin- 
enon, but the fact remains that when a patient has a pleural effu- 
sion of tuberculous origin on one side he is immune, for a time at 
least, to pleurisy with effusion on the other. 

It is not different in the case of thenipeutic pneumothorax whether 
or not complicated by hydropneuruothontx. Onc-e a pneumothorax 
is induced tlie patient nequire,s an immunity f om pleurisy with 
effusion on the untreated side. Porhinini. who luus probably had 
the widest c.xpcriencc with thcnijicutic jmeumothnrax. fias ueycr 
met with a case of hydropneumothonix eomi)licate<l by pleurisy 
with cffu.sion on the untreated side. Bnuier and Spenglor,* in tlu-ir 
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recent study of pneumothorax, state that tliere is no record of such 
a case in medical literature. Among the many hundreds of cases 
he has treated with therapeutic pneumothorax, Saugman did not 
encounter a single case of this description, and all recent text-books 
on tuberculosis fail to disclose a description of or reference to a case 
of this kind. Very recently, however, Als" reported a case, stating 
that it was the only one so far reported in medical literature. 
Fishberg^ described the second case, the first one in the English 
language. 

. In this connection the following case may prove of interest. 
Here wo observed an efl’usion with multiple fluid leA^els on the side 
treated with pneumothorax and another effusion on the untreated 
side. 



Fig. 1. — Note extent of right pneumothorax after third inflation and clear left base 

G. F., aged twenty-six years, housewife, was admitted to the 
sanatorium on May 5, 1919. She was in perfect health until 
February, 1919, when she began to cough and expectorate, and 
occasionally noted elevation of temperature in the afternoon hours. 
Loss of weight and strength soon ensued and her condition was 
diagnosticated as pulmonary tuberculosis. On admission, physical 
exploration of her chest disclosed extensive infiltration of the 
greater part of the right lung and the left upper lobe, together with 


• - Efn Fall von Rechtsseitigen Pneumothorax Artificialis mit Linksseitigen Pleurisy 
Exudat, Ztschr. f. Tuberculose. 1920, xxxi, 333. 

’ A Case of Pneumothorax Complicated bj^ Hydropneumothorax and .Pleurisy, 
v,ith Effusion on the Untreated Side, Am. Rev. Tuberculosis, November, 1020. 
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definite evidence of cavity formation at the right upper lobe. Tlie 
moisture, however, was confined to the lesion on the right. Roent- 
genologic examination confirmed the physical findings. On account 
of the fever, which ranged between *101° and 103°, cough and 
expectoration she was put to bed at absolute rest for six weeks. No 
improvement followed and her general condition grew worse dailv. 
A pneumothorax was therefore induced on the right side on June 1*9, 
1919. The first puncture was made at the sixth interspace mid- 
axillary line. Excellent negative pressure oscillations were found. 
Inflations were subsequently given at regular intervals. Fig. 1 
shows the degree of collapse of right lung after the third inflation. 
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l'll'.. e. — Note cffilfion ami multiple fluid levels on rielit nnil pleurnl cfluiioii at 

left base. 


J’herc was almost a miraculous change in the pjiticnt’s condition. 
The fever abafetl after the third inflation. 'I’hc cough and expec- 
toration disappeared. Her appetite improved and with it an 
increase in strength and weight wa« soon noted. Her condition 
continued to improve until .Tuly 2.5, 1919, when she began to com- 
plain of headache, pain in the chest, distressing cough and nausea. 
Her temperature rose to 102°. but dy.spnea and cyanosis were not 
noticeable. Two days later signs of fluid, t*. r., shifting flatness and 
succussion. were dis'ccTiied on the right sithr. find on exploratory 
puncture clear fluid was a.spiniteil. Within ten days all the con- 
stitutional .symptoms of toxemia disaifjx'ared and at the cml of 
three weeks 'slie was again enjoying good health and wim none the 
worse for her expericnf'c. 



canavan: edema of the glottis in OBScuiiE deaths 27 S 

On September 15, 1919, she fcomplained of severe stabbing pain 
in the left lower chest posteriorly, distressing cough, headache and 
backache, and her temperature rose to 102° F., and two daj'^s later 
to 104° F. There was slight dyspnea on exertion but no cyanosis 
was noticeable, although the prostration was unusually marked. 
Physical exploration of the chest disclosed in addition to the pre- 
existing right hydropneumothorax a pleurisy with effusion on the 
left side. Fig. 2 shows effusion on both sides. Within five days 
her temperature began to decline and general improvement was 
noted, and by the end of three weeks all the symptoms disappeared 
and the left pleural effusion was absorbed. She has been in perfect 
health since and is now able to take care of herself and perform a 
fair amount of assigned exercise without untoward results. 

Comment. It is noteworthy that in all the three cases thus far 
recorded the artificial pneumothorax was induced on the right side 
and that the first effusion occurred on the side of the pneumothorax. 
What relation this may have to the subsequent left pleural effusion 
is difficult to presume, but it is interesting, nevertheless. 

It would be expected that with one liing completely collapsed by 
a pneumothorax and the other compressed by a pleural effusion 
the danger of respiratory embarrassment would be immense, but, 
as a matter of fact, dyspnea and cyanosis were not the outstanding 
symptoms in our case nor in the cases referred to above. The 
respiration at the height of the fever and both effusions never rose 
above 32; nor was the heart action much interfered with, for the 
pulse was always of a good quality and never rose above 120, regard- 
less of the height of the fever and bilateral effusion. For these 
reasons it was thought advisable not to aspirate the fluid from either 
side. The regular inflations of the right pleural cavity were not 
interrupted, but greater caution was exercised in keeping the intra- 
pleural pressure from rising too much above zero. The absorption 
of the left pleural effusion had no appreciable effect on the rate of 
absorption of the effusion on the right. The 'latter effusion was 
absorbed but slowly, undoubtedly due to the altered condition of the 
pleural surface resulting from the preexisting pneumothorax. Her 
prognosis was not altered by the occurrence of these effusions, and 
she is now able to do a few hours’ work without untoward effects. 


EDEMA OF THE GLOTTIS IN OBSCURE DEATHS. 

By Myrtelle M. Canavan, M.D., 

ACTING DIRECTOR MASSACHUSETTS STATE PSYCHIATRIC INSTITUTE, BOSTON, MASS. 

The causes of death in the international list which nearly every 
physician has constant need for deal vdth systevw involved, actual 
mfcctiom, poisons, external causes, the puerperal state, malforma- 
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twns and diseases of early infancy and old age. Except for tlie 
old-age group, the respiratory system list of causes is tlie smallest,' 
though probably it yields a major number in the number of deaths 
per year if tuberculosis, pneumonia, etc., are included. The face 
aiid neck have apparently jneldcd the least number of deaths if 
one would judge from the fine print under whicli “nasal fossie, 
larynx, thyroid body” appear: In a fairly active autopsy service' 
in whicli medicolegal cases are sprinkled, the same “fine print” 
would be applicable. 

This pathological sendee covers the sudden and unexpected 
deaths that occur in the Massachusetts State hospitals: The 
causes of these deaths have been analyzed in a series of 262 cases 
vdth autopsy, and a list is liere appended. 


ANALYSIS, AUTOPSIED CASES (SUDDEN DEATHS). 


1913 


-14 

Heart lesions .... 4 

, Acute infections, . . ..11 

Foreign bodies in larynx . 3 

Epilepsy '. . 1 

General paresis .... 3 

• Homicides 3 

Suicides 3 

Tuberculosis 1 

Fractures I 

Cerebral Iiemorrhages . 

Thrombosis 2 

After tube feeding ... 1 

Burns I 

Hemorrhage 1 


Brain tumor 

Aspliy.\'ia 

Katatonic “Hirntod” . 

Acute mania 1 

Collapse after bath 

Salvarsan 

Fall I 

Edema brain .."... 1 

Arteriosclerosis .... 1 

Ruptured bladder 

Carcinoma 

Drowned (accident) 

Pernicious anemia 

Acute gastritis 

Edema glottis 

Ruptured spleen ... 

Ruptured heart 

Alcohol 




1914 

1915 

1910 

1917 

1918 


-15 

-1C 

-17 

-18 

-19 

Total 

9 

13 

13 

IG 

5 

60 

13 

8 

4 

9 

7 

52 

2 

7 

2 

2 


IG 

0 


5 

4 


10 

1 

2 

C 

1 

3 

10 

3 

3 

1 

2 


12 

3 

1 

3 

3 

5 

IS 

2 

2 

3 

2 

3 

13 

3 

1 

1 

2 

7* 

15 


5 


1 

, . 

0 



2 



4 


i 

1 


i 

4 

1 

. . 



1 

3 


1 


2 


4 


2 



2 

4 

1 


1 


, , 

2 


1 

1 


, , 

2 



I 



2 

1 




> . . 

1 





2 

2 





0 

1 





0 

1 





1 

2 


i 



0 

1 


1 


2 

1 

4 



1 


0 

1 




i 

0 

1 




1 

0 

1 




1 

0 

1 




1 

0 

1 




1 

0 

1 





1 

1 





1 

1 


_ 



— 

— 

— 

45 

49 

45 

51 

33 

262 


Totals 


39 


1 The Pathological Service of the Department of Mental Diseases (Massachusetts) 
200-250 auton'sies annually in the State Hospitals under its control to which it 
els to supply s^ndc^ lere their laboratory activities are suspended from vacation. 
;ave, illness or disabilities . of their pathologists. 

* Fracture complicated death. 
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It is striking to note in this list that few deaths are due to edema 
of the glottis, but unless the deaths are obscure the practice of 
remo\dng the neck organs is’ not extensive. There are objections 
enough to cover in obtaining permission for an autopsy and promises 
of restoration of cosmetie possibilities in the way of embalming 
are necessary; to this end the neck organs are left uncut and the 
data therefore are not always available or not considered regarding 
edema of the glottis. 

The clinical varieties of edema of the glottis are eleven; 

1. General anasarca. 

2. Infections. 

3. Tumors of thyroid or cervical region. 

4. Foreign bodies. 

5. Trauma. 

6. Posture. 

7. Neuropathic (Quincke). 

8. Toxic. 

9. Thermal. 

10. Ischemic. 

11. Irritant (gas). 

If we keep these clinical varieties in mind the obscure sudden 
deaths may not seem so obscure. 6 to 10 might be considered 
elaborate, though 6 is a variety seen by medical examiners in 
autopsies in old alcoholics who sleep on park benches or other 
peaceful spots with the chin sinking on.-the chest. In this position 
they are found dead, and the medical examiner returns a cause 
of death as due to “edema of the glottis, postural.” Variety 7 
necessitates infinite care in history and autopsy observations, as 
do 8, 9 and 10. 

The causes of edema are five: 

1. Arterial congestion. 

2. Stagnation of the blood. 

3. Hindrance to outflow of blood. 

4. Disturbance of capillary secretion due to changes in capillary 

walls. 

5. Ex vacuo. 

The mechanisms of edema in general, as recorded in general 
text-books, involve the condition of lymph channels and lymph, 
of the bloodvessels and the blood. If the blood is thin (as in 
anemia and kidney disease) it goes through the vessels more easily, 
and also whatever is the cause of the thinning of the blood may 
act unfavorably on the bloodvessel walls. Now whether stagna- 
tion of flow, or overdistention because of defective innervation of 
the capillaries, is present, or obstruction of l;^nnph, the result is 
a transudation of the liquid elements of the blood. The effect of 
inflammation on the vessel walls is, of course, a degenerative one, 
allovang more elements to pass through them. The following 
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cases are presented to illustrate the deaths directly dependent on 
^ edema of the glottis, each case being definite and leaving no border- 
line of wrinkling as e\ddence. They are compared with a glottis 
upon which no suggestion of edema could be passed. 

1920.42. This glottis presents slow edema due to repeated 
trauma in an insane wliite male, aged thirty-three years. The 
patient died within twelve hours of the first known attack, that of 
choking him vitli a towel twisted about his neck. It is probable 
that not a single choking would have produced this grade of edema, 
.since it takes some hours to produce physiological edema, e. g., in 
the parturient canal. The evidence presented in court by an eye- 



Fig. I. — Traumatic edema. Death -n-ithin twelve hours. 

witness w'as that there Avere applications of the toAA'el at tAA’enty- 
to thirty-minute interA^als. There tvas no lesion in the body 
tending otherwise to transudation of serum. The cardiorenal- 
vascular system was in no Atlse affected. There w^as no infectious 
process in the body, no tumors in the cervical region and no foreign 

body in the larynx, , e .u 

The picture shows the water sac edema on the surfaces ot the 
arytenoid cartilages. In the recent state^ the coaptation of these 
swelled cartilages closed the passage for air. 

The patient, 1915.66, an insane criminal, aged sL\rfy-one years, 
complained of a pain in his head for seven weeks. No medication 
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relieved it and an intense central headache that interfered with 
sleep and hept him drowsily awake \vas ahnost constant. No 
increase of temperature was recorded in these seven weeks. He 
was. found dead in bed vuth edema of the glottis and pus in the 
pituitary and postpharyngeal tissues. Further dissection shows the 
pituitary to contain pus, the clinoid and sella turcica to be eroded 
and the sphenoidal sinuses to contain purulent material. It is 
thought that a posterior nasal infection -was folloived by a sphenoid 



Fig. 4. — Moderate terminal edema in a tuberculous Chinaman. Note tubercles on 
inner surface of epiglottis. 

involvement which later was transferred to tlie pituitarj'’ and sella 
turcica; an abscess in the gland followed and erosion of its bony 
envelope. Infiltration through the soft tissues of the foramen 
magnum and anterior cervical region to the pharynx and glottis 
continued where toxic edema extended to the glottis and vocal 
cords— and death came through increased difficulty of breathing. 

This patient, 1920.78, presents a terminal edema of the glottis 
due to the presence of a foreign body in the larynx. The patient 
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was an imbecile and after the ingestion of meat had a -sdolent 
choking and coughing spell which was followed two days later by 
diphtheria. The physicians Avho saAV him in his period of choldng 
could find no cause for it; examination and manipulation were 
unavailing and the subsequent diphtheria put them off the track, 
though the patient always maintained he had a bone in his throat. 
Periodic neck distress was relieved by gentle massage of his throat 
and warm applications, but one night two years after the bone 
was lodged he died during one of these attacks. 



Fig. 5. — Glottis with no edema. 

The autopsy showed a slender, irregular meat bone, not unlike 
a portion of a vertebra, its end embedded in the mucosa of the 
larynx 3 cm. below the vocal cords. There were wasp-nest-like 
growths at the ends of the embedded bone. The tissues over the 
glottis were wrinkled heavily and gray. It is thought that the 
grov'th at this stage prevented the flow of air through the rima 
glottis in a periodic transient edema due to tlie irritation of the 
foreign body. 
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This patient, 1920,108, a Chinaman, aged forty-one years, died 
of pulmonary tuberculosis— a process thought to be of about one 
year’s dui’ation. This lesion was also present in the intestines. 
Grossly, except for anomalies, there was little otherwise to call 
pathological. The kidneys, arteries and heart were free from 
marked changes, and the Wassermann reaction on fluid and serum 
were negative post mortem. There was no edema elsewhere. 

Summary. Edema of the glottis is for the most part clinically 
a local lesion, but can be a fatal termination in general anasarca 
and in infections. In obscure deaths careful removal of the neck 
organs should not be omitted. 
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Rational Treatment oV Pulmonary Tuberculosis. By 
Charles Sabourin, M.D., Medical Director of the Durtol 
Sanatorium, Puy-de-Dome, France. From the sixth, revised and 
enlarged French Edition. Pp. 440. F. A. Davis Company, 
Philadelphia, 1921. 

This is a rather unique book in that it appears without a preface 
or introduction. The work is an English translation of the sixth 
French edition, but the translator’s name is not mentioned. 
Sabourin is a well-knovm French phthisiotherapeutist, and gives 
evidence of having a large experience in this field 
No especially new thoughts are presented, and many older ideas 
and theories are still included in this edition. The subject matter 
is well covered and all features of treatment are touched upon in 
sufficient detail. The French are supertherapeutists, and appar- 
ently the author is no exception to the rest of his countrymen. He 
has directed the treatment of consumptives for thirty years, and 
as such his discussion on creosote, lime salts, tincture of iodine, sul- 
phurous and arsenical waters as remedial agents in pulmonary 
tuberculosis is exceedingly interesting. The use of guaicol rubbed 
into the skin as an antipyretic measure is an unusual suggestion. 

The translation must be a rather close one and as such the English 
is at times labored. The work is comprehensive; its viewpoint is 
sane; two qualifications which should commend the book to all 
phthisiologists and others interested in pulmonary tuberculosis 
and its treatment. T. G. S. 


Notes on the Medical Treatment of Disease for Students 
AND Young Practitioners of Medicine. By Robert Dawson 
Rudolf, C.B.E., M.D. (Edin.), F.R.C.P., Professor of Thera- 
peutics in the University of Toronto ; Clinician, Toronto General 
Hospital; Consulting Physician, Victoria Hospital for Sick 
Children, Toronto; etc. Pp. 457; 3 diagrams. University of 
Toronto Press; 1921. 

This is an eminently practical text-book on therapeutics and 
only such facts as have a direct bearing upon the treatment of dis- 
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.eased individuals are included. Throughout the work it is apparent 
that the author is constantly thinking of patients and not merely 
of disease in an abstract sense. He divides the consideration of the 
treatment of a diseased person into five parts : diagnosis, environment, 
diet, removal of the cause of the ailment, and symptomatic therapy. 
This arrangement is strictly adhered to, and, on account of its 
simplicity, if for no other reason, it is believed to be valuable. 

Under diagnosis he has emphasized particularly the value of a 
complete understanding of the patient, his habits, surrounding 
circumstances, resisting power, etc., not being satisfied with a mere 
name for a diagnosis; and yet he has avoided the temptation of 
including a presentation of all the possible symptoms of the various 
diseases. He has not forgotten that many patients have to be 
treated before the diagnosis is established or when it is only a prob- 
ability'^, and warns against vmdue attention being given to clinical 
laboratory results. 

Under treatment proper he takes up first the environment, dis- 
cussing under this heading matters of isolation, nursing, exercise, 
climate, etc., and making the interesting observation that in 
clironic conditions, when a climate must be decided upon, it is often 
found that the best is that one in which the patient has spent his 
early life. Under the heading of diet are given concisely his per- 
sonal views, and it may' be noted that he believes distinctly in rather 
free feeding in typhoid fever. Bj' specific treatment he refers to 
the removal of the cause, as when the stomach is rid of a poison, 
and to specific therapy'. Finally' symptomatic treatment is taken 
up, and very' sane views are expressed as to the value of drugs. As a 
guide to the student and young practitioner this work will be 
found most valuable. T. G. M. 


Feebleness of Growth and Congenital Dw'akfisji. By Muek 
J^VNSEN, Lecturer on Orthopedic Surgery, University of Leyden, 
Holland. Pp. 82; 40 illustrations. London: Oxford Medical 
Publication, 1921. 

It is stated in the introductory note that this monograph is an 
attempt to w'ork out two principles, viz.-, (1) Injurious agents affect- 
ing grow'ing cell-groups enfeeble their pow'cr of growth. (2) The 
measure in which growth is enfeebled is proportional to the rapidity 

of growth. _ f. -i- 

By comparing the children of the same parents in large families 
the effects of injurious influences on feebleness of growth are studied. 
Rather convincing evidence is brought forw’ard to support the 
author’s claims of the causation of congenital dw'arfism. It is show'll 
how smallness of the amnion may cause local dw'arfism or local 
death of the rapidly' grow'ing parts of the embryo by' direct pressure 
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or by indirect hydrostatic pressure. The result on the fetus depends 
on the relative time the pressure is exerted. Thus pressure in the 
third or fourth week of intra-uterine life causes anencephaly; in the 
fifth or sixth week, achondroplasia; in the seventh week, Mongolian 
idiocy, and so on. 

The book is well written, the illustrations are good and one’s 
interest is held tlmoughout. A. G. M. 


Transactions of the Association of American Physicians; 

Thirty-fifth Session, Atlantic City, N. J., May 4 and 5, 1920. 

Pp. 322; vol. XXXV. Philadelphia, 1920, 

This volume contains the papers read at the 1920 session of the 
Association of American Physicians, Most of them have appeared 
in some medical journal or other and must be stamped as an 
unusually good group of presentations, “ Intrathoracic Terato- 
mata,” by Lambert and Knox, is a splendidly prepared article 
covering its subject very completely. “Epinephrin Hypersensitive- 
ness and its Relation to HyperthjToidism ” by Peabody et al., is 
convincingly written on this matter concerning an endocrinopathy. 
Fussell and Wolferth report a rare case of slow auriculoventricular 
rhytlun and paroxysmal tachycardia with interruptions of the fast 
rate. Stengel, Wolferth and Jonas show the futility of using lowered 
oxygen tension breathing as a test of circulatory function. Many 
other articles are included, too numerous to mention. This volume 
of the transactions appears in its usually good style and reflects 
further credit upon the secretary of this splendid association, 

T. G. S. 


A Text-book op Pharmacology and jMedical Treatment for 
Nurses. By J. M, Portescue-Brickdale, M.A., M.D. (Oxon.) 
M.R.C.P. (Lond.), Capt. R.A.M.C. (T.F.), Physician to the 
Bristol Royal Infirmary and Clinical Lecturer to the University 
of Bristol, etc. Pp. 392; 72 illustrations and 5 colored plates. 
London: Henrj'^ FroAvde, Hodder and Stoughton, 1920. 

While this text-book, with its kymographic tracings, charts 
showing urine, chloride, and nitrogen elimination ciuves, and dia- 
grams of various nerve fiber connections, immediately strikes one 
as being quite pretentious for nurses, who ordinarily have little or^ 
no grounding in laboratory work, yet a careful perusal of it reveals 
a presentation of the subject that is simple and sufiiciently element- 
ary. The first section is devoted to the knovm facts in regard to 
the action of various drugs on the animal body, the drugs not being 
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arranged in a wholly scientific manner but in such a way as to be 
easily understood and remembered. The illustrations are in every 
instance apt and add much to the clarity of the presentation. 

The second section deals with the treatment of the common and 
more important diseases. Stress is placed on the principles of treat- 
ment, and at the same time the practical methods of applying these 
principles is not neglected. Treatment by methods other than by 
the giving of drugs is accorded proper consideration. 

In the three appendices are considered the various poisonings 
and their treatment, the methods of disinfection, and radiothera- 
peutics, a very satisfactory exposition of the underlying principles 
involved in the use of the roentgen-rays and radium being included. 

This book will be of distinct value not only as a text-book for 
student nurses, but as a reference work for graduate nurses and 
physicians. T. G. M. 


Dermatology. By Walter James Highman, M.D., Chairman, 
Section on Dermatology and Sj^rhilology, American Medical 
Association, Member of the American Dermatological Association, 
and New York Dermatological Society; Associate Professor of 
Dermatology, New York Post Graduate Medical School and 
Hospital; formerly Instructor in Dermatology, Cornell Univer- 
sity Medical School; Acting Associate Dermatologist, Mt. Sinai 
Hospital, New York; Adjunct Dermatologist, Lenox Hill Hospital, 
New York; Pathologist, Department of Dermatology, Vanderbilt 
Clinic, New York, etc. Pp. 482 ; 95 illustrations. New York 
City: The Macmillan Company, 1921. 

Highman has vuitten his book on dermatology on the basis of a 
correlation between internal and external conditions; in other words, 
that in many instances a skin eruption is an external manifestation 
of an internal cause, thus forming the connecting link between the 
old Viennese school, headed by Hebra, which viewed dermatology 
as virtually limited to the skin, on the one hand, and the French 
School which considered cutaneous outbreaks from the internist's 
point of view. As Highman has succinctly put it “thus, while the 
Germans, were cataloguing dermatoses without reasoning backu^ards 
from them, the French were studying etiology without reasoning 
forward.” 

The ideal classification of cutaneous affections is naturally from 
the etiologic point of view but this offers many difficulties as a careful 
study of this excellent work will show. According to the writer, 

' “dermatolog}^ is not a science sui generis, but a branch of internal 
medicine with all that this concept implies. 

As one views Highman’s excellent tabulation on “skin diseases 
which are not autochthonous,” in other words not of external causa- 
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tion, it seems \\ke a dream of the future rather than a realization of 
the present. 

We can all agree with the writer that internal conditions modify 
the skin’s reaction to external irritants and that many of the cutane- 
ous outbreaks have their origin from within. Unfortunately, how- 
ever, in how manj’" instances can we state positively the exact 
internal reason for an outbreak? 

Although all of the skin affections are mentioned, the finer type 
used for the less important diseases is of help for the beginner in this 
subject or the busy practitioner in culling out those affections more 
frequently observed. Photographs have been selected for their help 
in diagnosis and their grouping together is of use in showing the 
differences and resemblances between diseases having the same type 
of cutaneous outbreak. 

Higliman has lived up to his convictions that the term “Eczema” 
is meaningless and although it is used parenthetically this class of 
cases is placed under, dermatitis. 

The preparations recommended for the treatment of the eruptions 
are those which have proved successful in the hands of the writer. 

There are very few liters on medical subjects who are as concise, 
lucid and with such powers of description and it is a pleasure to 
peruse Highman’s work. F. C. K. 


Insects and Human Welfare. An Account of the more 
Important Relations of Insects to the Health of Man, to 
Agriculture, and to Forestry. By Charles Thomas Brues, 
Assistant Professor of Economic Entomology, Bussey Institution, 
Harvard University. Pp. 104; 42 illustrations. Cambridge; 
Harvard University Press. London: Humphrey Milford, Oxford 
University Press, 1920. 

This book, as stated in the preface, “is an attempt to present 
some of the principles and practices of economic entomology in a 
form that will illustrate the biological relationships of insects to 
their environment.” One not familiar with recent progress in this 
field of science will be surprised at its great practical importance, 
not only in the relation of insects to public health, but also to the 
food supply and to forestr3^ A special chapter is devoted to house- 
hold insects; houseflies, stable-flies, roaches, crickets, clothes moths, 
etc., receiving attention. Of all the insects it is interesting that 
only two are of outstanding usefulness to man, the honey-bee and 
the silkworm. While many are directly harmful, of others it can 
only be said they are nuisances. 

The accomplislunents of the medical profession in the reduction 
of malaria, yellow fever, plague, and tjq)hus fever are due to an 
appreciation of the relation of insects to these diseases, and for 
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these discoveries medical investigators must share honors with the 
entomologists. One interested in these important problems vdll 
thoroughly appreciate this concise yet illuminating book. 

T. G. M. 


Tuberculosis of the Children. By Professor Hans Much, 
Director of the Department for the Science of Immunity and 
for Research of Tuberculosis at the University of Hamburg, 
Germany. Pp. 156; not illustrated. New York: The Mac- 
millan Company, 1921. Translated by Max Rothschild, M.D. 

There are two parts to this small volume. The first section 
is a treatise on Much’s theories of immunity and the treatment 
of tuberculosis by partial antigens, or, as Much calls them, “parti- 
gens.” The author believes that tuberculosis always starts in 
the first years of childhood, and that tuberculosis in the adult 
develops from this childliood infection. Persons once infected are 
protected against subsequent infection. The principle enunciated 
by hluch, in the treatment of tuberculosis by tuberculin, hinges 
on the fact that there are two kinds of oversensitiveness, a harmful 
one (toxin) and a useful one (antibody). In the tuberculins on the 
market substances are present which can produce oversensitiveness 
to. toxin as well as to antibodies. It is the separation of these 
substances and the administration of the proper partial antigen 
which gives the good results. 

In Part II the necessity for the fight against tuberculosis in 
children is stressed. Tuberculosis of the bronchial glands is dis- 
cussed at length, as in the majority of cases these glands represent 
the first site of invasion and localization for the bacilli. 

Besides specific treatment, other methods are mentioned and 
their use noted. Shell, for example, are roentgen-rays, salt baths, 
calcium, nutrition, rest, climate and artificial sunlight. 

There is much of interest between the covers of this book. The 
theory of the “partigens” is unique as far as the reviewer is able 
to ascertain, and if substantiated the method of specific treatment 
will be reAmlutionarjL A. G. M. 


VOLUJIES II AND III Oxford System of IMedicine, Oxford Uni- 
versity Press; 35 West 32d Street, New York. 

It would indeed be difiicult to justly review the contents of these 
two volumes in lines many times the number allotted for tliis pur- 
pose, Volume II contains twenty chapters with 817 pages, ivhile 
I^olume III has fifteen chapters with 828 pages dei^oted to a wide 
variety of topics included in the field of internal medicine. These 
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chapters have a distinguished authorship and present their subject- 
matter with a certain degree of present-day finality. Usually a lone 
reviewer is liable to regard some system contributions as stronger 
than others, some as weaker, dependent somewhat upon his own 
interests. Such a reviewer will, however, find that the chapters in 
these two Oxford System Volumes are quite uniformly well done 
and highly satisfactory. Of necessity, they cannot all possess equal 
merit. 

In Volume II, one of the most interesting chapters is devoted to 
the “Respiratory Excursion of the Thorax.” This gives Hoover 
an opportunity to epitomize his ideas concerning the clinical observa- 
tion of costal margin movements and the normal antagonism of the 
diaphragm and intercostal muscles. “Bronchial Asthma and Hay 
Fever” are well taken care of by Walker. These allied conditions 
are entertainingly discussed and much space is devoted to protein 
sensitivity in relation to these diseases. The details of specific 
protein therapy are reviewed in clear, hopeful detail. What must 
be considered the masterpiece chapter of this volume is Cecil 
Drinker’s contribution on “The Pathological Physiology of Blood 
Cell Fomation and Blood Cell Destruction.” It is difficult to 
conceive of anything more comprehensive and thorough in execu- 
tion. The bibliography of this chapter is most complete as are the 
bibliographies at the end of most of the chapters. Minot devotes 
splendid pages to the “Clinical Discussion of the Anemias.” In 
addition to these especially interesting chapters, one finds others 
devoted to all diseases of the lungs, bronchi, mediastinum, heart, 
bloodvessels and blood. 

Volume III presents an equally good lot of chapters. Each one 
makes its especial appeal. They are devoted to diseases of the 
gastro-intestinal tract, neplrritis, and disturbances of the ductless 
glands. Perhaps the best chapters of this volume are those given 
to neplrritis. Henry Christian, the American editor of the System, 
presents this subject in masterful style. The case method is utilized 
to good advantage, and valuable diet lists are included. Sippey 
covers gastroduodenal ulcer from his well known angle, while 
Rehfuss takes up the remaining conditions of the stomach, placing 
emphasis upon certain points resulting from the fractional method 
of investigating gastric function. Sir J ohn Rose Bradford discusses 
war nephritis with no new ideas on the subject. The other English 
contributor to the volume. Sir Humphrey Rolleston, gives one an 
excellent analysis of conditions pertaining to the liver, gall-bladder 
and bile ducts. Pratt handles the diseases of the pancreas in his 
usually excellent style, while Stockton takes up the intestinal 
derangements. Pincoft's and Boggs deal with the peritoneum. 
Riesman and Horax write of adrenal and pituitary dysfunction 
respectively. Plummer’s chapter on the thjToid and parathjToid, 
although planned for tliis volume, will be included in a later issue. 
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These volumes maintain the high standard set by the first one. 
Their chapters present the best medicine we know today, and much 
is omitted that has been erroneouslj’^ included in text-books for years. 
It is interesting to note generally the concise statement of thera- 
peutic suggestions. The supertlierapeutist will look in vain for long 
lists of superlatively useless remedies to be tried on his patients. A 
very excellent feature, incorporated in these volumes, is the table 
of contents at the head of each chapter. This enables the reader 
to see at a glance what he may expect and where he may find it. 
These volumes have not been read in their entirety, still enough 
has been covered to enable one to higlilj’’ commend the authors and 
heartily recommend their lines to those interested in internal medi- 
' cine and its practice. T. G. S. 
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Dislocation of the Navel in Gastric Ulcer and Other Abdominal 
Affections.— H. Schlesinger (Wiener Iclin. Wschr., 1921, xxxiv, 1) 
describes a new sign in connection with gastric ulcer and other acute 
lesions in the abdomen. If one has the patient sit and strain as if at 
stool, one frequently notices a characteristic dislocation of the navel. 
With healthy persons the navel is usually elevated. Whth an acute 
abdominal lesion, causing unilateral rigidity of the rectus abdominis, 
a lateral dislocation of the navel occurs during straining, which lasts 
several seconds. This transitory dislocation of the navel is toward the 
diseased side, because of the more marked muscular contraction. The 
phenomenon is best appreciated if the observer stands at the foot of the 
bed. The dislocation varies much in different cases (up to 4 cm.). 
The author finds the navel phenomenon of value at times as evidence 
that an ulcer persists when other signs, such as tenderness on pressure, 
have disappeared. Oppenheim has described dislocation of the navel 
as a sign of unilateral paralysis of the abdominal muscles. Here, the 
navel is dislocated toward the normal side. Schlesinger has observed 
his navel phenomenon especially in cases of gastric and duodenal ulcer 
and in cholelithiasis during or immediately after an attack. 

Koranyi’s Phenomenon.— H. Faschingbauer and H; Nothnagel 
(Wiener Idin. Wschr., 1921, xxxiv, 46) report their observations on 
KoranjTs phenomenon. In 1918, Koranyi recommended percussion, 
of the apices of the lungs in the erect posture and with the patient lean- 
ing forward. “If the apices are sound, the percussion findings remain 
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the same m both postures, whereas the upper borders of diseased apices 
move forward if one marks their position in relation to the spinal 
column. Thus, asymmetries are recognizable which are missed in the 
erect posture. Dull areas move, their extent increases. Occasionally 
small areas of dulness become evident, which are missed in the usual 
method of carrying out percussion of the apices.” The authors confirm 
Koranyi’s findings and are convinced of the practical importance in the 
diagnosis of beginning apical tuberculosis. In addition to infiltrative 
lesions of the apices, they have found analogous phenomena in pul- 
monary emphysema. 

Are there Reliable Criteria of Operability in Exophthalmic Goiter.— 
Cheever, D. (Arch. Svrg., 1921, ii, 21). From a review of the litera- 
ture on the subject and an analysis of 4 fatal operative cases at the Peter 
Bent Brigham Hospital and 6 other cases in which a fatal issue was 
narrowly averted, the author concludes: (1) During an acute exacer- 
bation of the disease or in periods of great mental depression, operation 
is contraindicated. (2) Muscular weakness so great that the patient 
cannot walk, and marked loss of weight with continued loss under 
absolute rest, are serious contraindications. (3) Organic visceral dis- 
ease, so serious as to jeopardize patients having an operation of similar 
technical tj-pe, is a contraindication. (4) Operation should not 
be undertaken in the presence of an enlarged thymus, until its probable 
activity has been reduced by irradiation. (5) The Je^vish race offers a 
distinctly higher operative mortality. (6) A metabolism of -f 30 intro- 
duces a serious risk,'which undoubtedly increases with high rates, but 
not necessarily in proportion, and there is no rate of metabolism which 
alone contraindicates minor surgical procedures. (7) The “vagotonic” 
tj'pe is possibly more vulnerable to the operative ordeal than is the 
"sympatheticotonic,” but e^ddence on this point is as yet inconclusive. 
(8) The minor procedures, whether consisting of injections into the 
gland, cauterizing, or ligating operations, are often most valuable indices 
of a patient’s resistance to trauma. 


Advantages of Prophylactic Administration of Quinine Demonstrated 
Experimentally. — Etienne and Edmond Sergent (Ann. de I’lnMihd 
Pasteur, 1921, xxxv, 125). Remarking that a better way of judging the 
value of quinine prophylaxis against malaria is that of properly con- 
trolled experimentation, rather than simple observation, and pointing 
out the impossibility of this procedure when man is used as the subject, 
the authors worked with malaria of birds (Plasmodium relictum). 
The research included (1) a study of the acute infection, (2) the passage 
from acute to chronic states (3) the curative action of quinine and (4) 
the preventive action of quinine. Their general conclusions are as 
follows: (1) If a healthy subject (canary) absorbs quinine as a pro- 
phylactic measure, and receives a heavy inoculation of the virus, it 
vdll not become sick. On the other hand, the control birds always 
become ill, 30 per cent, of them dying in the acute stage. (2) This 
immunity following quinine persists as long as the virus is administered. 
Where this treatment is stopped the birds are susceptible to_ flection. 
(3) The advantages of prophylactic administration of quinine are: 
(a) avoidance of the serious accidents of the acute disease; (6) if the 
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infection is not completely avoided it is rendered much less severe, and 
confers on the subject a relative immunity to reinoculations; (c) sub- 
jects when given quinine as a prophylactic measure are less dangerous 
as a source of virus for inoculation of others. 


Studies in the Treatment of Malaria.— Stephens, York et al. 
{Ann. Trap. Med. and Parasit, 1921, xiv, 365). In a , study of the time 
of onset of the paroxysms in simple tertian malaria it was found that 
90 per cent, of the paroxysms, in cases observed occurred during the 
hours of activity (7 a.m. to 6.59 p.m.). The maximum number of these 
paroxysms occurred at 2 p.m. Alteration of the period of activity by 
one hour produced a corresponding alteration in the time of incidence 
of the paroxysms. 

Variations in the Bacterial Flora of the Upper Air Passages during 
the Course of Common Colds.— Bloomfield, A. (Johns Hopkins Hosp. 
Bull., 1921, xxxii, 121). From facts obtained from careful review of 
the literature on the subject of colds, and from a consideration of the 
clinical features of the condition, Bloomfield summarizes our present 
knowledge of the subject as follows : “ (1) The common cold is a definite 
disease generically related to grippe and influenza. The primary dis- 
ease is often followed by local complications which tend to overshadow 
the picture. -(2) Cold may produce disturbances in the upper air 
passages which are not to be distinguished from true infectious colds. 
(3) None of the common bacteria found in the nose or throat have 
been proved to be the primary cause of colds. (4) The most convincing 
evidence in the literature favors a filtrable virus as the cause of the 
common cold.” 

To investigate the subject further the author made an intensive study 
of the aerobic flora of the upper air passages of ten individuals suffering 
from acute coryza, previous studies on normal flora serving as a back- 
ground. It was found that in uncomplicated colds the flora differed in 
no fundamental way from the normal. Where an organism normally 
not present was found, it almost invariably was found in cases present- 
ing complications (bronchitis, tonsillitis, sinusitis, etc.). While it is 
certain that commonly encountered pathogenic bacteria, such as Sta- 
phylococci, Streptococci, Pneumococci, B. influenzae, etc., are not etio- 
logical factors in colds, it seems that the latter may so alter the mucous 
membrane as to encourage its bacterial invasion by ‘one of these organ- 
isms, resulting in the complications commonly met with following 
coryza. 


Variations of Acid Concentrations in Different Portions of the Gas- 
tric Chyme, and its Relation to Clinical Methods of Gastric Analysis. — 
Gorham, F. (Arch. hit. Med., 1921, xxvii, 434). Feeling that the gas- 
tric chyme is not, in the majority of instances, a homogeneous 
mixture after a test meal, and that the acidity of different portions 
of it may varj'^ widely, the author introduces the following method 
of examination ; The fasting stomach is emptied and the patient given 
30 gm. of dry slrredded -wheat biscuit and 400 c.c. of -v^ater. After 
forty-five minutes the entire stomach contents are aspirated in 10 c.c. 
portions in rapid succession. The acidity of tliese different portions is 
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determined separately and, by examining a mixture of all samples, the 
“average acidity” is ascertained. This method is advocated as being 
superior to the so-called "fractional method,” where only a small 
sample is withdrawn, which may not be representative of the contents 
remaining in the stomach. The author feels that the “secretory varia- 
tions” revealed by the “fractional” method of gastric analysis may be 
explained in part by the fact that the acidity of the fractions removed 
represents only the acidity of the chyme at the moment of removal in 
those parts of the stomach from which they were obtained as above. 


Paroxysmal Tachycardia of Ventricular Origin, and its Relation to 
Coronary Occlusion.— Robinson, G. C., and Hereman, G. R. {Heart, 
1921, viii, 59). On reviewing 16 reported cases of paroxysmal tachy- 
cardia of ventricular origin in w'hich electrocardiograms are published 
these authors find only 6 undoubted cases. Six others are classified as 
probable cases of ventricular paroxysmal tachycardia. To this first 
group (undoubted cases) they add 4 of their own cases. Attention is 
called to the proved relationship between ventricular paroxysmal tachy- 
cardia and coronary occlusion in experimental animals. In one of the 
4 human cases herein reported direct evidence of the association of 
ventricular paroxysmal tachycardia wth coronarj'^ occlusion was 
obtained at autopsy. It is felt (for reasons cited) that this relationship 
was probably present in the remaining 3 cases. The prognosis of 
paroxysmal tachycardia of ventricular origin is more unfavorable (3 of 
the 4 cases dying) than that of auricular origin. 


Jaundice after Salvarsan.— Brocq, L. {Bull. ' medical, Paris, 1921, 
XXXV, 235). The author notes that jaundice following intravenous 
neoarsphenamine treatment indicates injury to liver cells, which, if 
not subjected to fm-ther damage, soon recover. However, these dam- 
aged cells offer a locus minoiis resistentios for spirochetes, so that a com- 
plete suspension of treatment seems contraindicated. He suggests, in 
such a dilemma, the use of mercury or of neoarsphenamine subcu- 
taneously, and insists that in either case the procedure must be carried 
out with the greatest caution. 


SURGERY 


XJNDER THE CHARQB OF 

T. TURNER THOMAS, M.D., 

ASSOCIATE PHOFESSOB OF APPLIED ANATOMY AND ASSOCIATE IN SVKGEKr IN THE 
HNIVEBSITY OP PENNSYLVANIA; 8DBOBON TO THE PHILADELPHIA GENERAL 
AND NOBTHEABTIJBN HOSPITALS AND ASSISTANT SURGEON 
TO THE UNIVERSITY HOSPITAL. 


Pericardiotomy for Suppurative Pericarditis.— Pool {An7i. of Surg., 
1921 Ixxiii, 393) says that two features have become generally accepted, 
first approach and drainage should be to the left of the sternum, secon y 
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no procedure should be employed which does not drain the lowest part 
of the pericardium. He offers an improved method— resection of por- 
tions of seventh, sixth and fifth cartilages, wherein the pericardium is 
opened at its lowest point; little risk to the pleura is involved, while 
ample drainage is provided. Moreover, whatever exploration is neces- 
sary either at the time of operation or postoperatively is provided for 
the added fourth interspace' is exceedingly wide. Resection of the sixth 
and the seventh cartilages seems best in cases where less extensive 
exposure is imperative. Indeed, this procedure was used in the author’s 
case, giving satisfactory exposure and efficient drainage. The drain 
was removed in thirty-six hours in the reported case with the substitu- 
tion of two Carrel tubes and Dakin’s solution was introduced regularly? 
In another case Carrel-Dakin method would be instituted immediately. 
From former experience and study of case reports, it was felt that thick 
pus vdth fibrin would likely wall off the cavity into chambers with 
resulting retained excretions and subsequent imperfect drainage, 
especially of the left recess. In theory, it was believed that the solvent 
effect of Dakin’s solution would obviate this risk by rendering the 
excretions thin. Improvement was striking and sustained, while there 
was no noxious influence exerted upon the pericardium apparently. 
Early treatment with Dakin’s solution may possibly diminish peri- 
cardial adhesions. Resection of sixth cartilage alone may be done 
readily under local anesthesia and is indeed tempting, by reason of its 
simplicity, but drainage is not sufficient. 


Gastro-enterostomy in. Acute Perforated Ulcer of Stomach and 
Duodenum.— Deaveb and Pfeiffer {Ann. of Surg., 1921, Ixxiii, 441) 
say that all success in perforated ulcer is based on early treatment- 
early operation and efficient suture of the opening are essential. In 
subsidiary measures excision of the ulcer offers nothing of immediate 
life-saving value, while primary gastro-enterostomy is still a debated 
issue. The senior author has performed primary gastrojejunostomy 
for fifteen years with very satisfactory end results in a large series of 
67 cases.- The chief contraindication is the presence of shock or evi- 
dent systemic toxemia— not frequent within twelve hours after perfora- 
tion. 


Congenital ^Torticollis. — Meyerding {Jour. Orthopedic Surgery, 
1921, iii, 91) says that torticollis of congenital origin is a deformity 
rarely met with in the general practice of medicine and surgery. The 
etiologic factor appears to be trauma to the sternocleidomastoid muscle 
at or preceding birth, producing an ischemia with resulting chronic 
interstitial myositis. Heredity, infection and syphilis do not seem 
to be factors. The treatment is surgical as early as possible with sub- 
sequent retentive apparatus. Operative technic is outlined. 

Hallux Valgus Rigidus and Malleus.— Jansen {Jour. Orthopedic Sur- 
gery, 1921, iii, 87) says that two principles make themselves felt in 
these deformities; (1) disturbance of muscle balance— most prominent 
in hallux valgus and (2) joint wear, the artluitis deformans of text- 
books— most prominent in hallux rigidus. This latter condition is 
characterized by flattening of the metatarsal head with gradual shorten- 
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ing of this Ijone and lipping of the joint cartilage with subsequent pain 
through the phintar area. By cramp of the fle.xor brevis, hallux malleus 
IS (lcvelo])cd. rjiis condition strips tlie abductor liallucis of its power. 
\\ lien the adductors prevail hallux-mnllco-valgiis frcquentlj'' evolves, 
noted by the callosity on the plantar side of the intcrjoint of the big 
extensor proprius and fle.xor longus liallucis is 
needed for Iialhix valgus in most cases the acknowledged effect of too 
narrow or too pointed shoes, especially when high heels are worn mth 
them. From the above it follows that well fitting shoes and raising 
of the inner border may largely contribute toward preventing the 
development of these conditions. Treatment should be directed both 
to muscle balance and joint wear. Transplantation of abductor hal- 
lucis has proved useful to the author. In quite severe cases it may be 
combined with shortening of the first metatarsal according to Ludloff’s 
method or by removal of part of the metatarsal neck. 


An Integral Traction-providing Splint for Vicious Fractmres of the 
Femur.— jMaslvnd (A?)v. of Svtq., 1921, lx.xiii, 495) says that all the 
various modifications of the Thomas and Hodgen splints are equip- 
ped with pelvic rings which give a one point support to the ischium. 
This permits of but limited amount of pressure without pain. The 
author’s splint utilizes all opportunities offered by the body to dis- 
tribute the strain and so allow greater traction with less discomfort. 
The joints above and below the fracture are immobile; the indiiddual 
fit of the splints insures their better retention in position. The body 
and the fractured part are open for inspection and the needful attention. 
The strain of traction is distributed in wider degree over salient parts 
of the body while traction can be applied in the direction and to the 
degree required for traction is wholly integral to the splint. The patient 
can move or be moved on the bed vdthout disturbing the direction of 
traction or tlie relation of the parts. Comfort and well-being are con- 
served in the highest degree. 


Drainage of Common Duct through Cystic Duct: Cystico-choledo- 
chostomy.— Eeid {Ann. of Siirg., 1921, l.xxiii, 45S) says that Hal- 
stead advocated careful and complete closure of incision into the 
choledochus and drainage of this duct by a tube passed well into it by 
way of the ductus cysticus as early as 1897. Halstead and the author 
have done much work upon dogs in this problem and are now doing 
the operation routinely in the Johns Hopkins Hospital. Their technic 
is described and cases cited. The procedure offers several advantages, 
for tlie incision into the common bile duct may be closed completelj'’ 
and vnth union by first intention, while emaciation and weakness due 
to loss of bile for protracted periods is avoided. Healing of the abdomi- 
nal wound and drainage tract is less likely to be delayed, because leakage 
of bile is avoided. The patency of the duct may be tested routinely by 
clamping the tube. Finally on removal of the tube there has been no 
leakage in more than one-half the cases. 

A Perineal Operation for Removal Stone in Lower End of Male 
Ureter.— Loivslet (Swr^., Ggnec. and Obsi., 1921, xxxii, 
a careful review of the anatomy of the “ale pelvis 
tion on the cadaver impressed upon him the accessibilitj 
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end of the ureter by means of the perineal route. He describes^ the 
developed technic for removal of stone by this route. The perineal 
route should only be attempted when the stone is less than 4 cm. from 
the bladder and fixed in position. The patient may be allowed out of 
bed after the second day and the downhill drainage would seem to be a 
decided advantage in that the chances of thick scar formation around 
the ureter are less. Moreover, this downhill drainage prevents absorp- 
tion of urine and deleterious results from concomitant infection which 
frequently accompanies urinary lithiasis. Finally chances of wide 
infection of fissues around incision in ureter and subsequent stricture 
of ureter are much less. 


Resection of Intestine for Acute Intussusception: Two Cases of 
Recovery.— SouTHAM and Crawshaw (British Med. Jour., February 
19, 1921, p. 266) say that the published results show that the mortality 
of enterectomy in cases of acute intussusception is extremely high. In 
an earlier collection of 239 cases by Gibson, there was no recovery from 
irreducible intussusception in a patient under seven years. Barker says 
that he had never seen a recovery after resection in a gangrenous state 
and never expected to see it. The 2 reported cases were three years 
and six months old respectively. In both cases the intestine was gan- 
grenous. Extensive resection was necessary but complete and unevent- 
ful recoveries followed. The successful issue was due to measures taken 
to safeguard the patient from the effects of shock. Speed in operating 
is essential. Everything should be ready to hand while closure of the 
laparotomy should be carried out by through-and-tlirough sutures. 
Body heat should be preserved by bandaging the child in a suit of gamgee 
and the theater maintained as warm as possible. The anesthetic appears 
closely related to the amount of shock present. This was minimized 
by using gas and oxygen in 1 case while no anesthetic was used in the 
other. Shock further depends upon water starvation, resulting from 
the previous vomiting and loss of fluid. In both the reported cases, 
postanesthetic vomiting was entirely absent. Fluids were. given and 
retained immediately after the completion of the operations. 


On the End-results of Colectomies for Intestinal Stasis.— Sheen 
(British Med. Jour., December 22, 1921, p. 116) reports the end results 
of 4 complete colectomies performed in 1913-14. One of them died 
soon after operation. In the other tliree there was great improvement; 
in two, what might be termed complete success. The qualifying details 
are: in the first case a ventral hernia with dyspeptic symptoms; in the 
second, adhesions fortunately not interfering with pregnancy; in the 
third diarrhea occasionally. There is an operative parietal infection 
in these and similar cases which it is justifiable to regard as coming 
from within. Possibly the poorly vitalized parietes cannot deal with 
organisms which the peritoneal cavity can put up with, in these toxic 
subjects. The usual germ is B. coli. In spite of the good results in 
these 3 cases, the author confesses that he is not enamoured of this 
operation. He accepts the toxemia, its signs and .symptoms— that it is 
due to a blocking of the ileal effluent owing to displacements, kinks and 
adhesions of cecum and colon, these again resulting from upright 
posture, habitual constipation and tight clothing in women. The sur- 
gical “purists” say that there are only two lines of treatment, paraffin 
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an^, truss belts for slighter cases and colectomy for the rest. Complete 
colectomy is a serious operation. Very few are done, for it is not a 
popular operation among surgeons. The mortality is not easily ascer- 
tained. Many cases recover and are greatly benefited while some cases 
die. There is a third class in which there is neither death nor recovery but 
an almost hopeless discomfort. Clark records "final results” in 12 
cases; in 6 of these it was not satisfactory. The author searches for 
alternatives for abdominal operations, for various kinds are done and 
toxemia pre\aously present disappears. It has been said of these tj^pes 
of operations that their good results have been produced by freeing 
the ileal effluent. Waugh attributes the impairment of mechanical 
efficiency of the bowel to the elongated retained mesentery of the 
ascending colon, a developmental survival present in 20 per cent, of 
individuals bom. An easj% safe operation — fixation of anterior colon, 
cures and sj-mptoms of stasis disappear. The author has carried this 
operation out in several cases with immediate improvement. Surgery 
is not the only remedy advocated. Diets, paraffin, massage, exercises, 
posture, spa treatment, removal of toxic foci, all have their place in 
treatment of intestinal stasis. Prevention should be our final goal. 
It should be instituted in babyhood and continue for the earlier the 
treatment the better, because then tlie less severe and more effective 
it is. 


Acidosis in Operative Surgery,— P arhab (Smp., Gpiec. and Obsie/., 
1921, xxxii, 328) says that there is great need for collaboration between 
tlie surgeon and the physiologist, as the time may be all too short for 
the study of a condition suddenly confronting the surgeon at or imme- 
diately following an operation. Acidosis is a term used to signify an 
impoverishment of the body in bases. The alkali reserve (bicarbonates 
of the blood) is the criterion of the acid-base balance of the body. 
The determination of the alkali reserve is readily made by Van Slyke’s 
method. (The number of cubic centimeters of carbon dioxide gas 
which 100 c.c. of blood plasma will take up.) A high carbon dioxide 
combining power of the blood is of the greatest importance for the 
maintenance of lung ventilation during operation. The range of the 
carbon dioxide combining power of the blood in women (150 cases) is 
55.2 c.c. to 69.9 c.c. per 100 c. c. of the blood plasma or about Spoints 
lower than Van Slyke found for men. It follows, therefore, that 
acidosis is more frequent following operations in women than in men. 
The fall in alkali reserve during operation depends not only upon the 
anes-ffietic and the duration of the operation but upon the nature of the 
operation and the occurrence of hemorrhage and shock. Moreover, the 
fall in alkali reserve bears a close relation to the fall in blood-pressure 
and pulse pressure. If a fall in blood-pressure is prevented, there is a 
saving in alkali reserve. A solution of glucose given intravmously 
during an operation at the rate of 0.8 gram of glucose for every Mlogram 
of body weight each hour of the operation will lessen the acidosis_ inci- 
dent to operation by promoting metabolism. Vomiting is dimimshed 
and diuresis promoted by this measure. Glucose will appear in the 
urine in one-half hour if this rate has been exceeded. A solution of 
gum acacia (6 per cent.) in a glucose solution (20 per cent.), if given a 
subtolerant rate the entire time of operation, is an aid to the mainte- 
nance of blood-pressure. • 
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A Mild Chronic Neplnitis in Children. — Hill {Jour. Am. Med. Assn., 
August 28, 1920) gives the test that he uses to determine the presence 
of acute nephritis. In mild cases a fixation is shown where the phenol- 
sulphonephthalein test is normal. A fixation does not necessarily mean 
a severely damaged kidney, but it is an indication at least that the 
kidney function is abnormal. The child is put on a full normal diet 
containing a considerable amount of protein, especially at the noon 
meal. A capsule containing 1 gm. of salt and a 2 grain pill of caffein 
sodium benzoate is given with each meal, to take the place of the tea 
or coffee used in the adult test diet. This gives a diet containing a 
considerable amount of salt, protein and diuretic material, all of which 
will stimulate the kidney to its maximum effort. Exactly 10 ounces 
of fluid is given with each meal and no fluid or food whatever is given 
between meals. The urine is collected in two-hour periods from 7 a.m. 
to 7 P.M. and the night urine from 7 p.M. to 7 a.m. Then all that is 
required is to record the specific gravity of each sample of urine. 
The normal response shows a wide variation in gravity between the 
different specimens; in fifteen normal children there was always a 
variation of at least eight points between the highest and the lowest. 
The night urine in normal children is small in amount, and almost 
always has a specific gi’avity of 1020 or over. The child with damaged 
kidneys on the other hand, is unable to vary the concentration of the 
urine in this way, and the gravity of the individual specimens may vary 
only one or two points. The fixation may be at a high or at a low level, 
and may be high or low in the same patient at different times. It is 
apparently the fixation of the gravity that is important and not the 
level at which it is fixed. This is the most practical test for everyday 
use. There is nothing complicated about it. The food does not have 
to be weighed, nor is it necessary for the patient to eat all of it. It is 
merely essential that he consmne a good full diet. The rules for fluid 
intake must, however, be strictly adhered to. As regards blood urea, 
the miter thinks that the fixation is shown even in cases where there 
. is not sufficient damage to give marked urea retention. 


Weight and Height in Relation to Malnutrition. — Emerson and 
ISIantny {Arch. Fed., August, 1920) point out that malnutrition is a 
definite clinical entity with characteristic history, definite symptoms 
and pathological physical signs. Clinical evidence shows that the phys- 
ical signs that may best serve to identity this group of malnourished 
children is the relationship between weight and height. The age factor 
is of secondary importance, and is mainl 3 '^ serviceable in selecting cases 
stunted b.v constitutional disabilities such as syphilis, tuberculosis, 
deficient th^u-oids, the effect of certain drugs, convalescence from long 
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illness and the like. The tables derived from the studies of Boas and 
Burk represent the most extensive records of weights and heights made. 
Recent studies show that they are essentially true averages for unse- 
lected groups of American children. The Boas-Burk and other tables 
in general use are vitiated by the measurements of large numbers of 
malnourished children, whose measurements lower the averages of 
weight and height, and make them of onlj’ relative value as standards. 
By setting the Boas-Burk figures the depression of a\’erages is to a great 
part offset. Individual variations in the relationship of weight to height 
is of enough importance to make it necessary, to use a zone system 
rather than any single line as a basis of refererice. After various experi- 
ment at determining zone boundaries, clinical evidence is best satisfied 
by lines lying between 7 per cent, below and 20 per cent, above the 
“set-fonvard Boas-Burk figures.” Outside of the central zone are found, 
on the one liand, the obese, and on the other, the malnourished. Within 
the zone are still a considerable number of malnourished children 
requiring individual diagnosis. The malnourished child selected by this 
rule of habitual 7 per cent, underweight for height form almost without 
variation 20 to 40 per cent, of any group of children in school and pre- 
school periods. When tables have been constituted from sufficient 
numbers of children proved to be normal, the line of average weights 
and heights will lie somewhere betn'cen the set-forward Boas-Burke 
figures and those represented by a line drawn midway between the 7 
per cent, underweight and the 20 per cent, overweight boundaries. This 
has already been confirmed by the special studies of Baldwin and 
Robertson. 

The Circulatory Reaction to Graduated Exercise in Normal Children. 
— ^^ViLSON (Atn. Jour. Dis. Children, September, 1920) gi^'es the technic 
for making this study, which consisted of more than five hundred test 
exercises comprising one hundred and fifty complete experiments. The 
test exercises consisted of svdnging one or two iron dumb-bells (3, 4, 5, 7 
and 10 pounds each) from the floor to the full stretch of the arms 
overhead and back again between the legs, at a constant rate of two 
seconds for each swing. This was repeated from ten to sixty times to 
increase the amount of work. Each child performed at one visit three 
or four of these exercises graded from moderate to severe, until the 
maximum effort was approached as evidenced by marked breathless- 
ness, flushed face, perspiration and fatigue. This was corroborated by 
an additional exercise of slightly increased intensity. The possible 
influence of one exercise upon another was eliminated by allowing a full 
rest between each exercise, and by varying the order of exercises on 
subsequent visits. The pulse rate at the wrist was taken by an assistant 
before each exercise until it remained constant. It was taken imme- 
diately after e.xercise for fifteen seconds and again at the end of one 
hundred and ten seconds after exercise for tu'enty seconds. From these 
coimts the rate per minute immediately after exercise and at the end of 
two minutes were calculated. A pulse rate within six beats of pre- 
exercise rate was considered normal. If the pulse was not normal at 
the end of two minutes, it was taken at one-half minute intervals for 
from tliree to five minutes. The systolic blood-pressure after exercise 
was taken at five- and ten second intervals. Before exercise the systolic 
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blood-pressure was read until, a constant level was reached and at fre- 
quent intervals for two minutes. From these experiments upon the 
circulatory reactions after exercise, it was found that the circulatory 
reactions to graduated exercise on normal children are similar to those 
in the adult. The circulatory reactions immediately following similar 
gi’aduated exercises of two day intervals over a period of weeks were 
as a rule constant. The time required for the pulse rate to return to 
normal does not give much information as to the exercise tolerance of 
the child. A type of systolic blood-pressure after exercise showing an 
increased rise, delayed rise and summit, and a prolonged fall, and asso- 
ciated vdth symptoms of marked dyspnea and fatigue would seem to 
indicate that the exercise tolerance of the particular child has been 
reached or exceeded. 


A Dental Clinic for Children in a Settlement. — Guthrie {Jour. Am. 
Med. Assn., November 6, 1920) offers a report based on the case records 
of more than 8000 children, ranging in age from infancy to the sixteenth 
year. The records showed the age, sex, race, nutrition and history of 
previous infections. The school history was also noted. Record was 
made in every case of the number of deciduous and permanent teeth, 
together with fhe presence of cavities, abscesses or sinuses, and their 
location. Special dyscrasias, if present, were noted, as well as abnormal 
frenum, fifth cusp, and geographic tongue. Roentgen findings and 
Wassermann reports were recorded when made. It was found that 
there was a marked reduction in the number of cases of infectious dis- 
eases in the children who belonged to this clinic. There was not an 
epidemic in this neighborhood since the work was instituted. Two 
special groups of children were studied. One consisted of those who were 
known to be tuberculous, and the otlier of those who were proved cases 
of syphilitic infection. These were observed in order to determine the 
value of thorough dental care in these types of cases. In the tubercu- 
losis group 95 per cent, of the deciduous teeth had to be removed before 
the eighth year on account of abshesses. In the syphilitic group only 
40 per cent, had to be removed. More cases of retarded absorption of 
the deciduous roots were noted in the syphilitic group than in the 
tuberculous. In 9 cases of 60 at the thirteenth year roentgenograms were 
made to determine the condition of the deciduous roots. These dis- 
closed a beginning absorption. In these 9 cases the 10 deciduous teeth 
were extracted first on the right side and after about six weeks the ten 
deciduous teeth on the left side were removed. In a few months the 
permanent teeth were erupted in correct position. Ulcerative stomatitis 
occurred with greater frequency among the children from the parochial 
schools. These patients were all isolated in the hospital and treated 
with bactericidal measures against anaerobic organisms. There were 
no deaths but several cases of marked deformity ensued as a result 
of the extensive operative procedure necessary to overcome the infec- 
tion. 


Meningitis Caused by Lead Poisoning in a Child of Nineteen Months. 
— Strong {Arch. Fed., September, 1920) reports this case which was 
admitted to the hospital for a persistent vomiting and a mild diarrhea 
and a temperature of 99 °. The history was that about ten days pre- 
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viously he had been seen to bite paint from the side of his bed. After 
d short while he began to vomit his food. He was given castor oil by his 
parents and after a few days Avas very much better. The day before 
admission the vomiting and diarrhea began again. Previous to admis- 
sion the cWld had been healtliy and teething, and growth and develop- 
ment had been normal. The mother said that he had had a fall from 
bed a week before admission, and there Avas a small contusion over the 
left eye, Avlrich had disappeared for the most part and there was nothing 
else present to indicate that the fall had caused any serious injury. On 
ph3'sical e.\-amination it was found that the tonsils Avere hypertrophied. 
The vomiting Avas persistent. The stools of AA'hich there Avere four or 
five a day, were green in color, and contained much curds and mucus. 
The temperature for the first ten days after admission did not e.\'ceed 
at anj’^ time 100°. During the first forty-eight hours all food was 
AAothheld. The stomach Avas washed and the colon was irrigated. A 
cathartic Avas giA-en. The vomiting Avas persistent for about a Aveek, 
and at the time Avas considered as more than the Ammiting which ordin- 
arily accompanies an intestinal disturbance of this kind. The paint 
Avas considered as an etiological factor, but at this time no other symp- 
toms but the vomiting could be discovered that warranted a diagnosis 
of lead poisoning. At the end of ten days the child had . improved 
greatlj'. Because the mother was in the hospital the patjent was kept 
in the hospital, although under, ordinary circumstances he Avould have 
been discharged. During the following week the improvement Avas 
marked. One morning the nurse discovered him biting on the painted 
rail of his bed, and it AA’as seen that he had bitten off some of the paint, 
his stomach Avas Avashed and he was given a cathartic. The bed AA’as 
draped with sheets so that he could not get to the painted part. For 
tAventy-four hours he did not gh'e any evidence of any ill-effect from 
taking the paint this second time. At the end of this time he vomited 
his food, and the persistent vomiting and diarrhea returned. These 
symptoms continued for a Aveek and it seemed to be the logical belief 
that the lead Avas the cause of the trouble. On or about the eighth day 
stippled red cells, GraAsdtz’s granules, were shoAvn. About the same 
time a blue line Avas observed on Ins gums near the upper incisors. On 
the tenth day after the recrudescence of the vomiting, distinct menin- 
geal symptoms appeared. The head Avas retracted, and the extremities 
were extended and rigid. Kernig’s sign was negative. Brudzinski’s 
neck sign was positive. Brudzinski’s collateral refle.x was negative. 
The child seemed distinctly toxic. A ptosis of the left upper lid Avas 
occasionally present. The child was comatose most of the time. There 
was variable pupillary reflex, and occasional strabismus of the left eye 
inward. There was no nystagmus. The respiration was markedly 
irregular as to time and depth and lathr became of the Cheyne-Stokes 
type. The temperature did not rise to above 100° until just before 
death when it rose rapidly to 103 °. Laboratory examinations were for 
the most part negative except for the GraAvitz’s granules in tlm blood 
and the findings of a serous meningitis in three spinal fluids Convul- 
sions were feAV and milder than were expected. The child died on the 
tAA’elfth day after the appearance of the meningeal symptoms, the 
etiological diagnosis Avas based on the presence of GraAVitz s granules. 
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the lead line and the history of twice having ingested paint from his 
bed. The recognized fact that lead is capable of affecting the central 
nervous system, and the absence of any infection seem to justify the 
conclusion that the meningitis was due to lead poisoning. 

The Treatment of Pyelitis in Infancy and Childhood. — Kretschmer 
and Helmholtz {Jour. Am. Med. Assn., November 13, 1920) treated 
a series of 11 cases by pelvic lavage \yith silver nitrate. They claim 
nothing new for the treatment by pelvic lavage, and they do not think 
that silver nitrate is a specific. The excellent results obtained in the 
treatment of B. coli infections in adults by means of silver nitrate injec- 
tions of the renal pelvis seem to justify an attempt to treat a series of 
cases by this method in order to determine whether or not this could 
be applied to the treatment of pyelitis in infants and children, and 
whether this method was a better one than the treatment by medicines 
and vaccines. There are two factors that have prevented this method 
from being employed more frequently and these are because it is not 
generally known that it is possible and because general anesthesia is 
necessary. •'With the rapid advance in developing and perfecting small 
cystoscopes, this field has been materially enlarged so that cystoscopy 
can be performed in infants as easily as in adults. In boys, because of 
anatomic considerations, cystoscopy cannot be carried out as early as in 
girls, but one of the authors has done this repeatedly in boy babies of 
fourteen months. It has been suggested that external urethrotomy be 
done in boys to facilitate the procedure, but this has not been done. 
The youngest patient was seven months of age. In this case both ureters 
were catherized simultaneously, and both renal pelves were treated 
with silver nitrate. The oldest child was ten and a half years. The 
other patients were one child one and a half years; one two years old; 
two two and a half years old; one five years; one seven years; two eight 
and a half years. All these cases were girls. No untoward symptoms 
followed instrumentation and treatment. The object sought was to 
render the urine free from pus and sterile. No case was considered 
cured until these were accomplished. In 9 of the 11 cases complete 
cures were obtained. The cultures were reported sterile if no growths 
were found at the end of forty-eight hours. In order not to overlook 
the possibility of the development of slow gromng organisms, the plates 
were kept in the incubator for five days before a final report of a sterile 
culture was given, so that in all of the cases it can be said that the cul- 
ture was negative after five days. One patient left after one treatment, 
and the cultures showed the presence of infection. This is not included 
under the cured cases, although the urine was free from pus. Silver 
nitrate solution was used in each case. The strength of the solution 
was 0.5 per cent. The amount injected varied from 1 c.c. in the infants 
to 5 c.c. in the older children. The number of injections required to 
render the urine sterile varied. Three patients required but one injec- 
tion. Five required two injections and one required three injections. 
In 2 cases the kidney urines were sterile before the bladder urines, in 
1 case after two injections and in 1 case after one injection. This patient 
had a B. paratyphosus infection. A subsequent examination after one 
week showed Biat the kidneys were again infected. In 10 of the 11 
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Cciscs the colon bncillus "was found in pure culture. The eleventh case 
was the one just mentioned. In all the cases the pyelitis was bilateral. 
In none of them was a colon cystitis found; that is, in which the bladder 
infection alone was present. Routine leukocyte counts were made on 
all urines. Tliis method gives a more accurate estimation of the amount 
of pus present in the urine. Further in comparing the counts it can be 
readily seen how the improvement is progressing. 
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The Prevention and Treatment of Puerperal Sepsis. — Bonney 
{British Med. Jour., August 21, 1920) contributes the first paper in 
a discussion upon the subject, before the British Medical Society. 
In considering the original source of the organisms which infect a 
puerperal patient, he differs from the view commonly held that infec- 
tion is introduced from -without. He holds that infection in some 
cases originates from intrinsic sources, although he recognizes that 
this is not the view which up to now has been generally held. He 
believes that infection from e.vtrinsic sources caused the epidemics 
of puerperal sepsis which formerly decimated obstetric hospitals. 
These have been largely abolished by the introduction of antisepsis 
and where a series of cases occur in the practice of a midwife or doctor, 
such must be ascribed to an extrinsic source. At the present time, 
however, he believes that puerperal septic infection is sporadic and 
not epidemic. At present the average practice of obstetrics is suffi- 
ciently clean to prevent, under ordinary circumstances, infection and 
w^hen patients are not brought together in institutions such infection 
rarely arises. The streptococcus of high -virulence is a delicate organ- 
ism which dies rapidly in the open air and which is easily overgrowm 
in an incubator by other organisms even at the temperature of the 
body and still more readily at the temperature of a room. If the 
effort is made to transplant it by e.xperiment, it is diffieult to do so, 
and tliis is probabl}’’ also true regarding accidental inoculation of 
puerperal fever. In institutions the sterilization of instruments and 
appliances and the use of gloves render its occurrence unlikely and 
infection is less apt to occur in cases conducted in the homes of patients. 
In spite of these facts there is no essential diminution in the occur- 
rence of puerperal sepsis. He estimates for every one woman who 
dies of sepsis, four are more or less seriously ill and besides this there 
are a much larger number of cases of slight fever due to minor degrees 
of sepsis. These facts would seem to point to the conclusion that the 
conve3'^ance of septic organisms from one patient to ano-ther is com- 
paratively rare but that there is some other medium far more common 
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by which infection arises. He finds that from the lower bowel and 
the skin about the anus, organisms capable of producing puerperal 
sepsis, can constantly be isolated. The e.xtensive study of infected 
gunshot Avounds during the recent war, shoAVs that the more \urulent 
•bacteria in these Avounds came from excrement either from the feces 
of the Avounded person or from the feces of some other, or of some 
animal in the form of manure. Among these the Bacillus coli com- 
munis is that most often found. There is a streptococcus constantly 
present in the boAv-el AA^hich may cause appendicitis, pelvic inflammation, 
suppuration after operation in the abdomen, and puerperal or post- 
abortional sepsis. When the uterus is examined in puerperal sepsis 
the streptococcus found is not, as a rule, of this variety, but on the 
other hand another A'^ariety of streptococcus can be isolated from the 
boAA^el. In the large intestines the character of the organisms is con- 
stantly changing; streptococci may constantly be discharged into the 
cecum. A catarrhal patch on the mucous membrane of the colon, or 
a chronically inflamed hemorrhoid may cause a most violent puerperal 
sepsis. It may readily be shoAvn that the skin about the anus and 
perineum contains more bacteria than any other region of the body; 
against this, hoAA'^ever, it is sometimes stated that the anatomy of the 
human body has been the same since the human race began and yet 
puerperal septic infection has not ahvays existed, and further that 
AAdien the perineum Avas torn these laeerations frequently became con- 
taminated Avith feces and yet healing by first intention may take place. 
While bacteria may be frequent in this region, the tissues have increased 
poAver of resistance at this point to these germs. In the removal of 
the appendix the A^ery best results are obtained where every precau- 
tion is taken to prcA'^ent infection from the stump. When the rectum 
is resected in abdominal operations every care is taken to exclude 
organisms in the boAvel from the operation area, and penetrating 
wounds of the rectum are usually followed bj’^ severe infection. When 
infection occurs after Cesarean section upon an infected uterus, the 
phenomena are the same Avhich are obserA^ed Avhen infection from 
intestinal organisms has taken place. It is very difficult in conduct- 
ing labor to prevent contamination of the genital tract from the rectum. 
The introduction of antiseptics belonging to the aniline and chlorine 
group places at our disposal means for rendering tissues about the 
vagina practically sterile: a 1 per cent, solution of equal parts of 
crystal violet and brilliant green in half and half alcohol and Avater, 
may be applied to the vagina and the tissues about it may be used as 
a lubricant for A^aginal examinations. A feAV use a 2 per cent, solu- 
tion of iodine but ordinarily a Aveak solution of lysol or bichloride of 
mercury is employed. The latter he does not belieA'^e of any practical 
A'alue. When labor is conducted Avith the patient upon the side the 
danger of infection he considers greater than when patient lies upon 
the back. Regarding the method by Avhich the organisms enter the 
uterus he calls attention to experiments that shoAV that there is a 
current from below upward in the pel-vic tissues and in the uterus. 
It does seem possible that organisms passing through the wall of the 
bowel into the abdominal cavity cause puerperal sepsis. Contrary 
to tbe commonly held opinion, the Avriter contends that puerperal 
sepsis is not associated mth retention of gross fragments of placental 
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tissue in the uterus. In a great majority of cases he believes that the 
uterus is completely empty after labor or abortion, hence it is of little 
value to explore the recently emptied uterus for the organisms are in 
the uterine wall almost from the beginning of the infection and have 
now passed more deeply in or beyond it. Infection usually spreads 
along the ovarian veins accompanied by lymphangitis producing 
thickening of the broad and other pelvic ligaments which can often be 
detected by palpation. When chills occur large veins are usually 
involved, although pyosalpinx is not common after labor at term; 
ovarian abscess is more frequently found, active peritonitis is unusual 
and is generally seen around a suppurating ovary or tube, but in fatal 
cases passive peritoneal infection is usually present. A blood-stained 
fluid rich in streptococci is present in the peritoneum in these patients. 
Pneumonia, pleurisy and pericarditis may also develop. In the 
treatment of these cases flavaine or one of the antiseptics of the chlo- 
rine group, thoroughly applied in the uterine cavity may be useful. 
By the time symptoms have developed in most cases the organisms 
are in the uterine wall beyond the reach of antiseptics, hence the 
practice of giving an intra-uterine douche when there is considerable 
fever, to wash out or destroy organisms in the uterus, is useless. If 
tubes be introduced by the Carrel method with the hope of destroying 
bacteria the process is a difficult one. The writer believes that if the 
uterus can be thoroughly curetted so soon as the first symptoms arise, 
and this be followed by insertion of irrigating tubes in the Carrel- 
Dakin method, this treatment may prove efficient. To be successful 
this should be done within twelve hours of the first considerable rise 
of temperature. If a considerable mass of placenta be retained, 
this should be removed. In treating war wounds the excision of 
infected tissue in the wound before infection had time to develop was 
often successful but in the treatment of puerperal septic infection such 
a method would require the performance of hysterectomy. The 
writer has little confidence in vaccines or the intravenous injections 
of antitoxic serums or antiseptic injections of colloidal metalsl Liga- 
ture of the ovarian veins and lymphatics accompanied by excision 
frequently gives good results. The WTiter is accustomed in dealing 
with sepsis after abortion when definite thickening can be felt, to 
remove the whole of the thickened pelvic ligament from the side of 
the uterus up to the highest accessible point in the line of the ovarian 
vessels. He has seen marked improvement follow this procedure. 
Prevention, however, is far more successful than the attempt at radical 
cure. 


The Surgical Treatment of Puerperal Sepsis.— Whitehouse (Brii- 
ish Med. Jour., August 21, 1920) continues the discussion of this 
subject before the British Medical Association. He has applied the 
Carrel method to 15 cases of very severe septic infection with one 
death. Under anesthesia the uterus is very carefully curetted with a 
sharp curette; should hemorrhage follow this must be controlled 
before the Carrel tubes are introduced and often a gauze pack is 
required. The application of absolute alcohol is efficient in some 
cases when bleeding is severe. From four to six tubes are introduced 
at varjnng heights within the uterine cavity, these should be suffi- 
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ciently long so that the connecting transverse glass tube may be rested 
upon the pubis to permit further manipulation; the tubes can be kept 
in position by packing the vagina lightly with strips of bismuth or 
plain gauze. An antiseptic ointment is thoroughly applied to the 
vulva or perineum to prevent excoriation. A pad of gauze and absorb- ' 
ent wool is placed over the vulva and the transverse glass tube attached 
to the bandage over the abdomen. Fresh solution is injected every 
two hours. As a rule the patient’s temperature falls within twelve 
hours and the tubes are often expelled by uterine contraction. Should 
the tubes be expelled while the temperature is still high, they must be 
replaced and for this anesthesia is usually not necessary. A well- 
loiown argument against curetting was that it broke down the zone 
of resistance, but it has been shown that this zone or tissue acts as a 
nidus for the production of bacteria. A constant application of the 
antiseptic solution to the interior of the uterus is essential for the 
success of this method. The writer’s experience shows that the risk of 
pyemia, thrombosis or parametritis is not increased by the use of a 
sharp curette. When these conditions developed after treatment strep- 
tococci had already been found in the blood. The only case of para- 
metric abscess observed by the writer developed in a patient in whom 
curetting was not done. This treatment cannot be carried out by 
any but experienced and trained obstetricians and in such cases the 
risk of perforation is not great. The writer has not had success by 
using colargol and bichloride of mercury intravenously. A solution of 
flavaine 1 to 1000, in normal salt, he has employed intravenously in 
doses of 10 to 15 c.c. given in the median basilic vein, the same technic 
is employed which is used in the treatment of syphilis by salvarsan. 
One injection is given daily, sometimes two, night and morning. The 
results have been good, but sufficient experience has not accumulated 
to justify a positive conclusion. 


Intravenous Protein Therapy in Puerperal Septicemia. — Gow 
(British Med. Jour., August 21, 1920) contributed a paper before the 
British Medical Association describing his experience by this method. 
He uses a solution of peptone injecting intravenously from 8 to 10 c.c., 
this is increased 2 c.c. every other day or so until from 16 to 20 c.c. 
are given at one time. The injection must be administered slowly and 
carefully. A marked and rapid fall in blood-pressure follows, the pulse 
becomes more frequent and if leukocytosis has been present there 
develops a high degree of peripheral leukopenia, this condition lasts 
but a short time. . The quality of the pulse is of special value and the 
radial pulse should be counted during the injection, if more than 
thirty-four beats to a quarter of a minute are noted the injection is 
temporarily stopped. A hypodermic of adrenalin 1 to 1000 may 
become necessary. With the latter injections there is slight fulness 
in the head, slight cough, a stabbing pain in the bottom of the back or 
a little nausea, sometimes a chill, after the chill improvement is the 
rule. This treatment the writer considers a valuable adjunct to the 
use of sensitized vaccines. A vaccine made from the Streptococcus 
pyogenes may be used subcutaneously in doses of from 1 to 5,000,000, 
on three successive days; intravenously, larger doses may be employed. 
If intravenous injections are used they should not be given after eating, 
b\it when the stomach is empty if possible. ‘ 
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Serums and Vaccines in the Treatment of Puerperal Sepsis. — 
Murray {Briiish Med. Jovr.) continues the discussion of puerperal 
sepsis in this paper. He believes that puerperal pyelitis is not an 
uncommon condition but one which is frequently overlooked. If this 
received adequate attention many cases of sepsis readily subside. 
Peritoneal infection may also accompany puerperal sepsis. In these 
cases serums and vaccines are of very little use and if anything can be 
done, surgical help is required. In making a diagnosis it must be 
remembered that a blood cujture from which no growth is obtained 
does not necessarily signify a sterile blood stream. If anti-strepto- 
coccus serum is given, 50 c.c. diluted with an equal amount of normal 
pit solution may be given intravenously. This should be repeated 
in from twelve to twenty-four horn’s unless marked improvement 
occurs. Fresh normal horse serum may often be added to advantage. 
Autogenous vaccines are also of considerable value in this condition, 
small doses with serum give the best results. When symptoms develop 
during the second week with chills, autogenous vaecines obtained by 
puncturing the vein during a chill, are exceedingly useful. A prepara- 
tion of immunized serum from the blood of a relative or person having 
suitable blood and its injection into the patient, seem to be worthy of 
trial. The VTiter has had no experience in the inoculation in vacci- 
nation form of organisms devitalized but not absolutely killed. In 
the discussion which followed, in the Women’s Hospital of Birming- 
ham, 889 cases of puerperal sepsis, 164 died. Various methods includ- 
ing the Carrel, were employed without marked success. Rectal 
examination in place of vaginal were recommended by some. Routh, 
in suspicious cases is accustomed to douche the uterine cavity imme- 
diately after labor with strong iodine solution. If the temperature 
rises on the next day under anesthesia, the uterus should be explored 
by the finger, pieces of placenta or membrane removed and the interior 
thoroughly swabbed with gauze. From 1 to 4 per cent, solution of 
iodine should then be applied especially over the placental site. Fixa- 
tion of the uterus or parametritic thickening was considered a favorable 
symptom. Chloride of iron in large doses is useful. 


The Diastase-content of the Urine in the Toxemias of Pregnancy. — 
Wallas {British Med. Jour., August 21, 1920) has examined the blood 
of women in normal pregnancy finding the diastase content 10 to 
33.3 units. The blood urea is normal and so is blood sugar. • The 
urea concentration tests show 2 per cent, or more. The test indi- 
cates that normal pregnant women are in a state of unstable equilibrium 
as regards carbohydrate metabolism and that acetone bodies are readily 
produced and make their appearance in the urine. In the toxemia of 
pregnancy there is a large quantity of diastase in the urine. The blood 
analysis shows urea and sugar content normal. When vomiting of 
pregnancy is neurotic, the diastase in the urine is normal. In neurotic 
vomiting anunonia coefficient is often higher than in cases of true 
toxemia. When the pregnant woman has nephritis, the urine shows 
albumin with very low globulin. Sugar and diastase are usually below 
normal 10 Units. The blood analysis shows the urea-content higher 
than normal, and marked rises occur in severe cases in which the urea 
content of over 0.1 gm. per cent, should be regarded as unfavorable, 
and uremia with fatal termination may result. 
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Pendulous Abdomen Complicating Rachitic Pelvis. — ^Micholoti 
(Zentralhl.'f. Gyndkol, May 15, 1920) describes the case of a primipara, 
aged forty-two years, at term, who had rupture of the membranes and 
forty-eight hours ineffectual labor. The abdomen was very pendulous 
and the uterus was sharply anteflexed, the fundus over the thigh. 
There were deformities in the spine, both legs, and signs of rachitis in 
various parts of the body. The fetus was alive. The os permitted 
examination by two fingers only and the lower segment was found 
tightly drawn over the fetal head. Under anesthesia the uterus could 
not be raised nor could the patient assume various postures, accordingly 
she was delivered by section, a large vigorous child being born. Under 
deep anesthesia the uterus could be raised because the muscles, pre- 
viously in state of marked contraction, became relaxed. 
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Studies on Measles. II. Symptomatology and Pathology in Mon- 
keys Experimentally Infected.— In a second communication, Blake 
and Trask {Jour. Expcr. Med., 1921, xxxiii, 413) detailed the symp- 
toms, course of the reaction and the histology of the lesions of the skin, 
labial mucous membrane and tongue which were found in the monkeys 
after intratracheal inoculations with nasopliarjmgeal secretions of 
human patients in the preemptive and early eruptive stages of measles. 
The incubation period of the sixteen monkeys inoculated on the respira- 
tory mucous membrane was seven days in the majority of animals but 
varied from six to ten days. After intravenous inoculation of whole 
blood, the incubation period was four days. The onset was charac- 
terized by listlessness, loss of appetite, drowsiness and diminution in the 
total leukocyte count. At times a sharp rise in temperature was 
encountered. The conjunctivse became injected, photophobia and 
increased lacrimation ensued and small, discrete, hyperemic macules 
appeared on the labial mucous membrane, which latter tended, in two 
or three days, to increase in number and coalesce to form a diffuse, 
hyperemic enanthem on the labial and buccal mucous membranes. 
From one to five days after onset a red, maculopapular rash appeared 
on the skin, as a rule coming out first on the face and eventually spread- 
ing to the neck, arm and chest, abdomen and thighs and reaching its 
height in two or three days, at a time where the enanthern was fading. 
The exanthem in turn progressively faded and by six to ten days after 
onset all symptoms had disappeared. Some of the enanthematous 
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macules showed the minute bluish, white center as seen in Koplik 
spots. ‘Occasionally a moderate diarrhea was noted in the earlier 
stages of the reaction. No symptoms of rhinitis and bronchitis M'ere 
encountered. The skin and lesions, as shown by microscopic examina- 
tion after fixation in Zenker’s fluid and staining with alum hematoxylin 
and eosin, corresponded very closely to those described in cases of 
human measles by Evdng and by Mallory and Medlar. The lesions 
of the skin occurred both in the corium and epidermis, those in the 
latter being less numerous and conspicuous than in the former, where 
thej’- were definite and typical. In the corium, they consisted of swelling 
and proliferation of the endothelial cells lining the capillaries and smaller 
veins, accumulation of endothelial leukocj'tes about the capillaries and 
active multiplication of these emigrated leukocytes. In addition there 
is a moderate exudation of serum into the pericapillary tissues, where in 
the earlier lesions, a very few eosinophils, polymorphonuclear leuko- 
cytes and lymphocytes might be present. No diapedesis of erythro- 
cytes could be made out. The endothelial cells of the capillary walls 
appeared swollen and their cytoplasm was finelj' granular. Occasion- 
ally one was seen in mitosis. The emigrated endothelial leukocytes 
were young and active. Their nuclei were frequently lobulated and in 
the earlj'- cases these leukocytes were in active mitosis. In the epidermis 
in earlj'' cases, there were minute foci of serous exudate leading to swell- 
ing and vacuolation of the epithelial cells of the Malpighian laj^er. The 
serum sometimes accumulated under the comified layer, producing 
tinj'’ vesicles. There was a slight infiltration of these foci ■with endothe- 
lial leukocytes. The lesions in the labial mucous membrane were 
essentially the same as those occurring in the skin. Invasion of the 
epithelium was more marked than in the case of the epidermis. The 
lesions in the mucous membrane of the tongue were identical with 
those in the labial mucosa. 
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Acute Respiratory Infection in Man Follo'wing Inoculations wth 
Virulent Bacfilus Influenzae.— Cecil and Steffen (Jour. InfccL Dts., 
1921 xxviii, 201) state that idrulent influenza bacilli, when injected 
into the nose and throat of healthy volunteers, may excite in them 
an acute respiratory disease similar in manj' respects to influenza 
but falling short of the tj'pical clinical picture. In such cases influenza 
bacilli, biologically identical -with those inoculated, may be recovered 
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from the discharges as long as symptoms persist and often for some 
time thereafter. Filtrates of Bacillus influenzae cultures \yhen simi- 
larly injected into two healthy volunteers produced neither local 
nor constitutional reaction. The inoculation of healthy volunteers 
■witli virulent hemolytic streptococci may in some cases induce an acute 
follicular tonsillitis with fever and leukocytosis. A virulent pneumo- 
coccus Tj^ie IV, on the other hand, was injected into the nose and 
throat of two healthy volunteers with impunity. 

Botulism in Cattle.— Gkaham and Schwarze {Jour. BacterioL, 
1921, vi, 69) isolated an anaerobic bacillus biologically resembling 
Bacillus botulinus (Type B) from a corn silage. Several cattle 
of the herd” consuming the silage developed symptoms of forage poison- 
ing on two different occasions and four animals died. It is possi- 
ble that botulinus toxin in the ensilage was primarily related to the 
disease in question. The silage was regarded as unsafe for cattle, and 
after discontinuing its use in the daily rations the animals remained 
healthy. Botulinus antitoxin (Type B) proved efficacious in protecting 
guinea-pigs against lethal doses of toxin in unfiltered broth cultures 
produced by the anaerobic bacillus isolated from the corn silage. Forty- 
three cattle were injected with botulinus antitoxin and subsequently 
fed on silage. The animals remained apparently healthy. One control 
or untreated animal did not show visible illness and the value of the 
antitoxin in the feeding operations is therefore not conclusive. It is 
worthy of record that the treatment did not injure the animals and 
encouragement is offered for more extensive field trials in determining 
the value of the antitoxin in cattle against the ill-effects of otherwise 
nourishing rations containing Bacillus botulinus toxin which heretofore 
has advisedly been discarded. The latter item is of importance con- 
sidering the increased cost of producing grain and forage. 

Concerning the Antiseptic Action of Some Aromatic Fumes.— 
Macht and Kunkel {Proc. Soc. for Exp. Biol, and Med., 1920, xviii, 
68) state that while their experiments were of a crude character the 
results obtained were of so uniform a nature that they are inclined 
to conclude that the fumes produced by the burning or destructive 
dry distillation of various gums, spices and other aromatic substances 
of a similar nature certainly tend to exert an antiseptic action 
on the bacteria studied. This is, of course, of interest not only from the 
scientific -point of view, but also to the historian as oft’ering a possible 
explanation for the extensive employment of incense in connection 
with sacrificial rites, etc. 


The Distribution of the Spores of Bacillus BotQlinus in Nature.— 
Meyer and Geiger {Public Health Reports, 1921, xxxvi, 4) regard 
the soil as the common source of the spores of the botulinus organism 
and cite examples to support this view. They consider it likely that 
the soil may be contaminated by manure. They regard the soil 
infection as prevailing in certain localities. The practical point is that 
food should be so sterilized in canning as to obviate danger. Cooking 
the canned food just before using is an added safeguard, and any canned 
fruits or vegetables showing the least sign of spoilage should be 
discarded. 
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Studies of the Nasopharyngeal Secretions from Influenza Patients,— 
Olitsky and Gates in recent studies (Jour. Am. Med. Assn., 1921, 
fevi, 640; Jour. Exp. Med., 1921, xxxiii, 373) report the cultiva- 
tion, from the filtered nasopharyngeal washings from early cases of 
uncomplicated epidemic influenza and from the lung tissues of experi- 
mental^ animals, minute bodies of characteristic morphology which 
are strictly anaerobic, are filtrable and withstand glycerolation for a 
period of months. The effects on the blood and in the lungs of 
rabbits and guinea-pigs injected with these bodies are similar to 
those produced by the filtered and unfiltered nasopharyngeal secre- 
tions from earlj" cases of epidemic influenza. The authors found that 
the intratracheal injection of the influenzal agent in rabbits e.xerts an 
influence on the pulmonary structures of these animals of a nature to 
encourage the invasion of the lung and the subsequent multiplication 
there, with lethal outcome, of such bacteria as the pneumococcus, 
streptococcus and Bacillus pfeifferi, which otherwise in the doses 
employed are without marked effect. The control experiments show 
that the injection of normal rabbit lung exerts no such predisposing 
influence. While the experiments are perhaps not an exact reproduc- 
tion of the conditions occurring in man in secondary pneumonia follow- 
ing influenza they bear directly on these conditions. Concurrent infec- 
tions may be regarded as of accidental nature and are not casually 
related to the typical effects induced' in rabbits by a material wholly 
free from ordinary bacteria. The influenzal agent exerts an effect on 
the pulmonary tissue which encourages the invasion of the lung and 
subsequent multiplication there of ordinary bacteria, such as the pneu- 
mococcus, streptococcus and Bacillus pfeifferi. A similarity is believed 
to exist between the conditions under which concurrent infections arose 
in the inoculated rabbits and those which seem to favor the occurrence 
of concurrent infections during epidemic influenza in man. In no 
instance did death occur in the rabbits as a result of the uncomplicated 
effects of the influenzal agent alone. When death occurred in any of the 
inoculated animals concurrent infection of the lungs by ordinary bac- 
teria was present. The microorganisms most commonly met with under 
these conditions were Pneumococcus Type IV and atypical Type II 
streptococci and hemoglobinophilic bacilli. Other kinds were encoun- 
tered less often. 


An Outbreak of Botulism at St. Anthony’s Hospital, Oakland, 
Calif., in October, 1920.— Geiger {Public Health Reports, 1920, x.xxv, 
2858) reports a series of six cases of botulism due to spoiled com- 
mercial canned spinach. There were three deaths among the four 
severe cases. One of the cases appears to have been saved by the 
botulinus antitoxin. The epidemiological evidence was complete m 
incriminating the spinach. 

Concerning Anaphylaxis Following the Administration of Diphtheria 
Antitoxin.— B ronfenbrenneb’ and Schlesingeb {Ptoc. Soc. for Exp. 
Biol, and Med., 1921, xviii, 147) studied experimentally , tlie ques- 
tion of the apparent tolerance of human beings to anaphylaxis dur- 
ing diphtheria intoxication. They state that sensitized ^mea-pigs 
receiving subcutaneously large excess of diphtheria toxin withstand tUe 
intravenous injection of at least five lethal doses of the antigen to which 
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they were previously sensitized. Tliis apparent resistance appears 
about twelve to fourteen hours after the administration of toxin and just 
about the time when the outward symptoms of intoxication begin to 
manifest themselves. With a view to eliciting the mechanism of this 
phenomenon they have made the following observations: The anti- 
tryptic titer of the blood of guinea-pigs injected with the toxin does 
not appreciably deviate from normal up to the time of death. The 
mechanism regulating the antitryptic titer of the blood remains unim- 
paired in these animals, however, since an injection of antigen to which 
they are sensitized is followed by a typical rise of antitrypsin. This 
rise of antitrypsin incidentally can be interpreted as an indication that 
the humoral phase of the anaphylactic response of the animals is not 
abolished by the previous injection of toxin. If the same dose of toxin 
is overneutralized with antitoxin in vitro before injection it does not 
protect the sensitized guinea-pigs from immediate death when even a 
single minimal lethal dose of antigen is introduced intravenously. 
On the contrary the same dose of toxin heated for thirty minutes at 
80° C. protected guinea-pigs from anaphylactic shock just as unheated 
toxin did. Heating of the toxin for thirty minutes at 100° C., however, 
destroys this property of toxin even if a much larger amount of such 
toxin is injected. Since the culture medium containing toxin contains 
also 1 per cent, peptone, a control sensitized guinea-pig, instead of toxin, 
received peptone in the amount ten times that present in culture medium* 
carrying the toxin. This guinea-pig died immediately after the intra- 
venous injection of antigen, thus showing no protection. It seems thus 
that the clinical observation concerning apparent diminution of anaphy- 
lactic reactivity during diphtheria intoxication is borne out by this 
preliminary experiment. 


Studies in the Physiology of Vitamines: Is Water-Soluble Vitamine 
Identical with Secretin?— Cowgill {Proc. Soc. Exp. for Biol, and 
Med., 1921, xviii, 148) states that a similarity in the physiological 
effects of vitamine B and substances which promote secretion 
has been alleged by Voegtlin and Myers {Jour. Pliarm. Exper. 
Thcrap., 1919, xih, 301). The author has examined a number of 
solutions such as extracts of rice polish, wheat embryo, navy bean 
and yeast and neutralized tomato-juice, demonstrated to contain 
vitamine B, for their possible action on the secretory function of the 
pancreas and liver. The products used were tested for vitamine B 
content on polyneuritic pigeons and on dogs which had lost their appe- 
tite for several days after having been fed on a diet lacking this dietary 
essential. Vitamine B has been shown to restore appetite in such 
animals. The effect of the products on the flow of pancreatic juice 
and bile was noted in anesthetized dogs in which the pylorus was ligated 
to prevent secretion due to discharge of acid chyme from the stomach, 
and tlie gall-bladder bile was prevented from discharging by ligation 
of the cystic duct. Normal dogs and dogs fed a diet lacking vitamine B 
were used. It is planned to experiment upon polyneuritic dogs as well. 
Fresh secretin solutions prepared by the usual method were injected 
as a control. Except in the case of tomato-juice all of these products 
gave negative results. The secretin solutions, however, in compara- 
tively small amounts always produced a characteristic and vigorous flow. 
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The Effect of Heat and Age Upon the Antiscorbutic Vitamine in 
Tomatoes.— Givens and McCeugage {Proc. Soc. for Exp. Biol, and 
Med., 1921, xviii, 148) conducted feeding experiments upon guinea- 
pigs in order to determine the effect of heat and age upon the anti- 
scorbutic accessory in tomatoes. They found guinea-pigs protected 
against scurvy by daily doses of 2.5 grams of fresh raw tomatoes; 
by 10 grams of fresh raw tomatoes heated one hour at 100° C.; 
by 2 grams of dried tomatoes heated fifteen minutes at 100° C.; 
by 10 grams of tomatoes canned at fifteen pounds’ pressure for thirty 
minutes; by 3 c.c. of commercial canned tomatoes three years old, 
and by 10 grams commercial canned tomatoes, three years old, cooked 
fifteen minutes at 100° C. 


Immunological Distinctions of Encephalitis and Poliomyelitis.— 
Ajioss (Jour. Exp. Med., 1921, xxxiii, 187) states that lethargic 
encephalitis is an epidemic disease, the main manifestations of which 
relate to injury inflicted upon the central nervous system and in 
particular the basal ganglia of the brain. Poliomyelitis is an epidemic 
disease, the main manifestations of which relate to injury inflicted 
upon the central nervous system and in particular the gray matter 
of the spinal cord and medulla oblongata. At the outset of the epi- 
demic of lethargic encephalitis the two diseases tend to prevail at 
•distinct and different seasons of the year, although recently cases of 
epidemic encephalitis have arisen in the midsummer months. The two 
maladies therefore are perhaps less distinguished by seasonal prevalence 
than has been supposed. They are, however, distinguished by great 
differences in communicability to monkeys. Epidemic poliomyelitis 
is readily transmitted through inoculation of the affected central ner- 
vous tissues of man to monkeys, while it may still be regarded as doubt- 
ful whether lethargic encephalitis has been communicated to monkeys 
in this manner. The two diseases can be distinguished through the 
power of the blood serum under certain circumstances to neutralize the 
virus, of poliomyelitis. The blood serum of convalescent eases of polio- 
myelitis, whether in man or monkey, possesses this neutralizing power, 
while the blood serum of recently convalescent cases of epidemic 
encephalitis is devoid of it. On the basis of the distinguishing characters 
described it is regarded as desirable at tlie present time to hold epidemic 
poliomyelitis and epidemic encephalitis as integrally distinct affections. 
The latter also may be infectious, yet the main lesions of poliomyelitis 
are present in the spinal cord and of epidemic encephalitis in the 
midbrain. 
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OEIGINAL AETICLES. 

DIAGNOSIS AND CLINICAL MANIFESTATIONS OF CARDIO- 
SPASM ASSOCIATED WITH DIFFUSE DILATATION 
OF THE ESOPHAGUS.! 

By Feank Smithies, M.D., F.A.C.P., • 

CHICAGO, IIAj. 

ASSOCIATE PnOFESSOn OF MEDICINE, COLLEGE OF MEDICINE, ITNIVEnSlTy OF ILLINOIS; 

GA8TKO-ENTEROLOGIST TO AUGUBTANA HOSPITAL. 

I. General Consideration. Depinition. A condition in which 
there occur diffuse dilatation of the esophagus with maintenance 
of the normal contour of the gullet and a varying degree of un- 
usually strong and prolonged contraction or h}T>ertrophy of the 
cardiac sphincter. 

There may coexist hjqiertrophy of the muscle layers of the lower 
esophageal wall. The hypertrophy of the eardiac sphincter may be 
of but moderate extent, but when it is associated with powerful 
spasmodic or long-continued contraction there results transient or 
long-maintained, frequently complete obstruction to the passage of 
esophageal contents from the gullet into the stomach. Again, the 
hjTpertrophy of the cardiac spliincter may be advanced and then 
such hjqjertrophy may of itself result in functional stenosis of the 
cardia, whether or not there is the complication of associated 
spasm. In marked instances of the affection, the hypertrophy of the 
cardiac sphincter may resemble in degree such hypertrophy as is 
found at the pyloric sphincter in patients affected with the hj’per- 
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trophic stenosis of infancy. Cases of "cardiospasm” described in 
which muscular hypertrophy of the cardiac sphincter could not be 
demonstrated at autopsy or operation would seem to be errors in 
diagnosis or faults in the observation of what actually constitutes 
muscular hypertrophy in a dilated, enlarged, static esophagus. 
There hp'^e been too few studies of the normal cardiac sphincter 
to permit comparison. During the past few years many papers 
have appeared pimporting to describe “cardiospasm,” but, in truth, 
such have dealt with instances of spasm at the cardia or of transient 
esophageal spasm, local or general. 

Nomenclature. It should be understood definitely that the 
terms “spasm at the cardia” and “cardiospasm” are not synony- 
mous. Only the latter form of affection includes hypertrophy^ of 
the cardiac sphincter or the wall of the lower portion of the esophagus, 
combined with general, diffuse dilatation of the esophagus. “ Spasm 
at the cardia” is a transient lesion of itself. It is not associated mth 
uniform, diffuse dilatation of the esophagus until it has been so long 
existent or is of such constant maintenance as to produce esophageal 
changes not of a transient nature, particularly an associated, per- 
manent dilatation of the gullet. 

Etiology. In cardiospasm the dilatation of the esophagus 
would appear to be due to rather indefinitely understood causes. 
Rosenheim has suggested, as an explanation, primary atony of the 
muscular coats of the gullet. Kraus considers the condition due to 
the development of persistent, long-maintained spasm of the cardia, 
associated with paralysis of the circular muscles of the esophagus, 
the latter occurring as a consequence of degenerative changes in 
the vagi. Numerous authors, as, for example, Fleiner, Zenker and 
Sievers, maintain that dilatation results from a congenital predis- 
position on the part of the esophagus. Martin considers a primary' 
esophagitis as an important factor. In addition there have been 
advanced other explanations, viz.: kinking of the esophagus at 
the cardiac opening; anatomical defects associated with the esophagus 
or the stomach, such as ulcer or carcinoma, and congenital or 
acquired asthenia. Plummer, following Mikulicz and Meltzer, is 
inclined to the opinion that, in addition to the changes occurring 
at the cardiac sphincter, there exists some disturbance of the nerve- 
muscle mechanism of the esophagus which may' permit diffuse 
dilatation of the gullet irrespective of actual stenosis due to hy^per- 
trophy of the cardiac sphincter. Plummer emphasizes that in 
some patients there may' be noted the occurrence of a habit of spasm 
at the cardia, and this, without anatomical, diffuse dilatation of the 
esophagus. Numerous such instances have found their way' into 
the literature, misnamed “cardiospasm.” 

In our opinion it is likely' that such extra-esophageal lesions as, 
give rise to repeated, powerful, long-maintained contractions of the 
cardia are capable of producing the muscular hy'pertrophy of over- 
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work; coiucidently, this alteration in sphincter reflex-time second- 
arily disturbs the normal neuromuscular coordination in the 
esophagus above it. As a result, the overworked sphincter seems 
to develop its own independent contraction rate, and this of a 
duration beyond the normal time limits and out of the normal 
rhythm of the swallowing act. In such circumstances, the stimuli 
from above (formerly passing down to a cardiac sphincter, nor- 
mally contracting and relaxing in appropriate time and with limited 
degree) are delivered in an uncoordinated fashion and at irregular 
time intervals, with little or no effect upon the systole and diastole 
of the cardiac sphincter. The initial overstimulation to the cardia 
would seem to be exerted by numerous anomalies. Such may be 
extra-esophageal or intrinsically esophageal. These stimuli maj^ 
arise from the central nervous system, from the esophagus itself, 
from the diaphi-agm, the intrathoracic organs, from the stomach, 
duodenum, gall-bladder, appendix or other abdominal viscera. In 
some patients it would seem that more than usually powerful 
cardiac contractions are initiated by psychic upsets. However, it 
should be emphasized that cardiospasm is by no means an affection 
only of psychasthenics or of neurologically unstable individuals. 
While the initial cause of spasm at the cardia may produce a more 
active response in individuals who are psychically or nervously 
abnormally responsive to all stimuli, it should be recognized that 
in well-developed instances of cardiospasm the lesion which has 
to be dealt with is an anatomical one and not a mere functional 
disturbance. In these patients, in spite of the opinion to the con- 
trary held by some clinicians, I believe there always exists a definite 
hypertrophy of the. muscular cardiac ring (such as can be shown 
when skilled fluoroscopic study is made during the talcing of food). 
With this is always readily demonstrable (although of varying 
degree) generalized dilatation of the esophagus. It is important 
that these facts be recognized because upon their realization depends 
the exhibition of proper methods of treatment. Patients affected 
with this lesion require more accurate therapeutic procedures than 
rest-cures, cessation from mental, psychic or physical overactivity, 
quieting medicines, Christian Science, osteopathic hocus-pocus and 
the like. 

Structural Changes in the Esophagus. The anatomical 
anomalies present in cardiospasm should be emphasized, viz.: 
hjq>ertrophy of the cardiac sphincter, atjqiic cardiac contractures 
(powerfully spasmodic or abnormally persistent) and diffuse enlarge- 
ment of the esophagus without local or general gross alterations 
of its contour. The effect of these anatomical changes is to cause 
dysphagia, imperfect passage of foods into the stomach and, generally, 
some degree of permanent esophageal retention. The quantity of 
retained food varies widely in different patients and in a given 
patient at various times during the study of his affection. The 
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esophagus may retain from less than an ounce to as much as several 
liters of fluid or mixed food. Upon the patient, the systemic effects 
are those consequent upon slow or rapid starvation. The degree of 
malnutrition may be so pronounced and of such acute development 
as to suggest malignant disease or advanced cicatricial stenosis 
caused by peptic, luetic, tuberculous or traumatic ulcer of the gullet. 

n. Material Studied. During the past seven years 76 instances 
of cardiospasm associated with diffuse dilatation of the esophagus 
have come under my observation. Tabulated records of 47 of these 
cases are available for studJ^ 

Sex. Of the 47 cases there were 25 females and 22 males. This 
approximate equality of the sex ratio is rather striking in view of 
the prevalent opinion among practitioners that females are much 
more likely to be affected than are males. 

Age. The average age for the series was 39.2 years; the youngest 
case was aged nineteen and the oldest seventj'' years. It is thus seen 
that true cardiospasm is a disease common to midadult life, the 
majority of instances occurring between twenty-five and thirty- 
five years. 

Occupation. Occupation appears to play a very small part as 
an etiological factor, but the ailment seems to be relatively common 
in those indi%'iduals who are very active, physically and mentally. 
Temperament has been rather unduly emphasized in its relation 
to the initiation of cardiospasm. While it is true that some of these 
patients are delicately balanced psychically, yet a goodly number 
are of what one would call stable temperament. 

Ailments precious to the onset of cardiospasm, with a few excep- 
tions, appear to have little bearingwith regard to causing the affection. 
It was noticed in our series that in 8 instances frequently recurring 
attacks of bronchitis or asthma were associated with dyspepsia 
and ultimately with dysphagia. These severe coughing spells might 
be a not unimportant factor in causing cardiac irritation and neuro- 
muscular fatigue of the diaphragm. There were 3 instances of gas- 
tric ulcer proved by laparotomy, but the cardiospasm was in no way 
influenced by the operative procedure upon the stomach. In but 
7 instances did shock, fright or acute fatigue precipitate the sjonp- 
toms (2 w^ere neuroses). Excessive smoldng, particularly of cigar- 
ettes, was observed in 5 cases. This might offer an interesting 
etiological suggestion to tlrose who attribute cardiospasm to vagus 
malfunction. 

Mode of Onset. In but 17 instances the affection with the asso- 
ciated dysphagia was acute in its inception (36 per cent.). In 30 
cases (74 per cent.) the affection appeared gradually and was not 
infrequently punctuated by attacks of exaggerated distress.^ 

Buratim. of All Symptoms. This averaged for the series 5.6 
years and ranged in the individual cases from three months to twenty 
years. The degree of dysphagia or esophageal retention not mfre- 
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quently bore no relation whatever to the time that sj'^mptoms had 
been present. Not rarely, esophageal retention of as great as 1000 c.c. 
arose in individuals who had been ill for less than a year (9 cases). 

The duration of the presenting trouble averaged for the series 
4.2 years, with a range in the individual cases of from two months 
to twenty years. 

Dysphagia is not commonly painful. Usually there is a sensation 
of fulness or tension beneath the sternum, , a feeling of tightness or 
a discomfort often described as “crowding of the heart.” There 
may be dyspnea or cough. The first swallows of food may produce 
the uncomfortable sensation. It is of diagnostic significance to loiow 
that liquid foods are more prone immediately to bring about distress 
than are solids. In this way the type of dysphagia differs strildngly 
from that common to various forms of anatomical stenosis (ulcer, 
cancer, trauma, etc.) along the course of the esophagus. There are 
instances, however, in which the swallowing-act at once excites 
sharp cramp-like pains, usually located beneath the xiphoid or along 
the spine, from the ninth to the twelfth dorsal vertebrae. The 
pain may be at first sufficiently acute to cause incapacitation and 
then may be followed by intermittent or continuous gripping, 
binding or a “ sticldng” type of discomfort. 

In our series of patients there was eonstant dysphagia in 45 
cases. There was dysphagia to fluids only in 21, to solids only in 
14 and to all foods in 12 cases. 

Dysphagia is nearly always accompanied by vomiting or spas- 
modic food regurgitation so long as esophageal muscle tone remains 
good. A fairly characteristic and differential feature of the vomiting 
is that it is usually sudden, frequently explosive and very often 
occurs shortly after the ingestion of food. Liquids are more liable 
to produce sudden, copious emesis than are solids; in fact, the inges- 
tion of soup or fluid at the early part of a meal may bring about 
spasmodic emesis of such sudden and forceful nature that the indi- 
vidual is compelled to rush hastily from the table to avoid accidents. 
This prompt vomiting of liquids is frequently aggravated by the 
fact that, but rarely, in general practice is the lesion of cardiospasm 
recognized. To the average physician a dysphagia presumably 
indicates a liquid diet, and he accordingly orders such. Solids or 
partly solid foods are generally well borne, particularly in the early 
stages of cardiospasm. The constant attempt to take liquids is 
followed promptly by vomiting, lack of nourishment and malnu- 
trition, and doubtless added damage to the weakened esophageial 
wall. The patient frequently finds this out himself and refuses to 
follow his physician’s instructions when liquid diet has been urged. 
In advanced cardiospasm practically all the food taken may be 
vomited within an hour or two following its ingestion, or if dilatation 
of the esophagus is pronounced, morning retention-vomiting is 
common and constant. 
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The vomitus cmsi^fs commonly of material whose appearance 
resembles that of food as eaten. It is alkaline in reaction, usually 
contains much mucus, rarely lactic acid or blood and may have a 
high, bacterial content. At times vomiting is “delayed” and only 
when a large meal is taken at night is emesis produced. At that 
time, food eaten at breakfast or even the night before may be vomited 
unchanged. Sometimes tlie Ammitus is copious at night and pre- 
vents proper rest and sleep. A few cases of even marked cardio- 
spasm do not manifest actual vomiting, but there is constant belch- 
ing, bad taste in the mouth, eructations of food and, frequently, 
copious regurgitation of ill-tasting fluid, food or mucus. Some- 
times nausea is pronounced and there occurs remarkable increase 
in the secretion of saliva. This may indicate central irritation of the 
salivary glands. EA'en Avhen some food passes the cardia the regurgi- 
tation of frothy, thick, tenacious mucoid material is apt to be 
annoying, particularly Avhen such occurs toward evening. Conse- 
quent upon the Ammiting appear eAddences of lack of fluid in the 
tissues, constipation, diminution of urine output, headaches, dizziness 
and anemia. 

In this series of cardiospasm patients, 31 Ammited daily (frequently 
many times during the day). In 22 cases retention-Ammiting was 
observed. Frequently, food (fruit skins, pieces of tomato, meat, 
lettuce, milk-clots, etc.) Avas retained in the lower part of the dilated 
esophagus for as long as a week. In 17 of our patients the vomiting 
Avas projectile. In such cases it Avas a common experience that 
patients began vomiting as soon as food was swallowed. There was 
vomiting of blood in 14 cases. This hematemesis, seemingly, bore 
relationship to dilated or varicose veins in the loAver esophagus, 
although one could not always be certain that ulceration had not 
taken place in some portion of the esophageal Avail where A’^aricosities 
were not present. In one case the hematemesis appeared to be 
definitely “Aucarious,” inasmuch as it occurred on ta'o occasions 
just before menstruation. 

Regurgitaticm, Avithout actual Ammiting, was especially annojdng 
in fifteen patients. This regurgitation was generally uncontrollable 
and the regurgitant food-mass was frequently very copious in quan- 
tity and of a foul, sickening odor. There Avere patients in which 
periods of intermittent regurgitation preceded cycles of exhausting 
Ammiting. 

Miscellaneous Clinical Synvptoms. Weight loss was experienced 
by all our patients. It aA^eraged, for tire series, 28.2 pounds. In 
individual cases it ranged from ten to as much as eighty-tum pounds. 
The appetite Avas stated as being lessened or as being poor in 44; 
9.5 per cent, patients experienced pronounced anorexia. Normal 
boAA’el movements occurred in 47 per cent. In the remaining cases 
there Avas obstinate constipation. This constipation seemed to be 
due largely to insufficient quantities of food or fluid passing the 
cardia into the stomach and bowel. 
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ni. Special Diagnostic Maneuvers. — ^In true cardiospasm, an 
unguided stomach tvbc passed into the esophagus usually excites 
free food regurgitation about the tube and the spasmodic emesis 
of much food and liquid through the tube. The tube may be gen- 
erally passed freely as far as the normal cardia, but there it meets 
an elastic resistance. This resistance is occasioned either by the 
tube’s impinging on the distended esophageal wall and depressing 
its lower sixth into a sac-like pouch, or by pronounced and persist- 
ent contracture of the cardiac sphincter. In only but a few not 
well-established instances of the affection does the cardia lie in a 
line direct from the pharynx and thus allow an unguided stomach 
tube to be passed to it, and then, upon exertion of pressure, admit 
of the cardia’s being forced, the tube being carried into the stomach. 
If the tube is guided upon a silk cord to the cardia (as suggested by 
Mixter, of Boston, seventeen years ago and emphasized by Henry 
Plummer clinically), it can be carried direct to the cardia, and, pro- 
vided the tube is a stiff one, can, with the exertion of a moderate 
degree of force, be passed into the stomach. The “giving way” 
of the tight, elastic cardia can be felt as the stomach tube passes 
the hypertrophied or permanently contracted sphincter. 

If not guided to the cardiac orifice by a cord, a bougie passed 
into the esophagus traverses the lumen farther than the average 
distance of the cardia from the incisor teeth. Usually the olive may 
be passed considerably farther than normally and the unsuspecting 
manipulator may fancy that he is well beyond the cardia and that 
the olive lies in the stomach, it having passed the cardiac sphincter 
without the operator’s knowledge. This mistake occurs as a result 
of the bougie’s passing downward and to the right in the folds of 
the sac-like, pendulous lower esophagus. In such circumstances 
forcible pressure is dangerous : in our own experience one case of esopha- 
geal rupture occurred after the patient had been elsewhere “ dilated 
by olives” for six months and the cardia was later divulsively 
dilated. At the autopsy it was found that at the lowest point of 
the dilated esophageal sac, and about two inches from the cardia, 
there were denudation of the mucous membrane, marked thinning 
of the wall of the esophagus and peri-esophageal inflammatory 
thickening. The area of the esophageal attenuation was about the 
size of a large olive, somewhat depressed, and lay m a straight line 
from the pharynx to the lowest part of the esophageal sac, but was 
out of the straight line from pharjmx to cardia. In this patient, a 
divulsing dilator, guided upon a silk cord, passed freely into the 
cardiac orifice, but the increase in intra-esophageal pressure during 
dilatation was sufficient to cause rupture of the esophagus at the 
spot where repeated bouginage had weakened the walls. 

Even in long-established, obstinate cardiospasm it is generally 
possible for a silk cord guide, to pass from the esophagus into the 
stomach, but at times the cord may be held in the esophagus several 
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days and may pass freely only when spasmodic contracture of the 
cardia has been minimized by the free use of atropin or of belladonna. 
However, unless the dilated esophagus be washed clean of retention 
contents silk cords may lie for weeks without passing from the 
gullet to the stomach. 

An olive bougie of, large size passes readily to the cardia upon a 
taut string; moderate pressure “forces” the sphincter and permits 
the bougie’s passing into the stomach. Withdrawal of the bougie 
may be accompanied by a readily recognizable, elastic resistance. 
It is usually the experience that the bougie exerts little influence 
with respect to permanent enlargement of the cardiac opening or 
permanent relief of the dysphagia. It is quite as sensible to expect 
permanent dilatation of a cardia in cardiospasm bj’’ bouginage as it is 
to expect that a spasm of the anal sphincter will be relieved by fre- 
quent digital examinations. If the patient be examined at different 
times of the day or upon different days a variation in the amount 
of resistance at the cardia may be determined, but it is characteristic 
of the affection that at every examination there is resistance present. 

The roentgen examination is of great aid in diagnosis but the 
evidence which it supplies is not infallible. Fluoroscopic observa- 
tion and plate studies must be carefully interpreted in the light of 
clinical history, physical examination and examination of the 
esophagus by guided instruments. ' 

Fluoroscopically when the patient swallows the opaque meal it will 
be seen that usually a small amount of the mixture immediately passes 
tlirough the cardia into the stomach. In moderately well-established 
instances of the affection the cardia then closes quickly, with or with- 
out several, easily recognized, squirty contractions and continued in- 
gestion of the opaque mixture results only in filling out the esophagus ; 
practically nothing passes into the stomach. It can then be shown 
that .the esophagus is uniformly dilated, that its wall is regular, that 
dilatation occurs along anatomical lines and that the cardiac end of 
the esophagus down to the hypertrophied sphincter presents no gross 
irregularities of contour. In shape such a dilated esophagus re- 
sembles, characteristically, a large lily-of-the-valley leaf, or is 
roughly pear-shaped. The dilatation may be enormous and extend 
so markedlj^ throughout the entire length of the esophagus as to 
produce pressure upon the heart, the aorta or the trachea. The 
obstruction at the cardia may be absolute and may be maintained 
for hours or days until emesis or lavage results in an apparently 
reflex partial relaxation of the hypertrophied cardiac sphincter. 
Again, in moderately advanced cases esophageal retention may persist 
from a half to two hours and then the opaque meal passes in a jerky, 
spasmodic fashion, slowly through to the stomach. Even in these 
cases, how'ever, one rarely finds that the esophagus completely 
empties itself within from turn to sk hours. In the early, incom- 
pletely established cases esophageal retention may be but a tran- 
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sient one. Fluoroscopically it is possible to observe alternate, 
spasmodic contractions and relaxations of the cardiac sphincter, 



Fig. 1. — Lateral roentgenogram, showing bismutli meal retention in case of "car- 
diospasm.” A, closed cardia, without malformation; B, diffusely dilated esophagus, 
normal contour maintained; C, anterior depression caused by aortic arch; D, shadow 
of heart. (Roentgenogram by Joseph Johnson.) 



Fio. 2. — Lateral roentgenogram of bismuth meal retention in case of “cardio- 
spasm.” A, cardia, in contraction, without malformation, but with stenosis com- 
plete; B, diffusely dil.atcd esophagus of rather marked degree, but contour normal; 
C, diaphragm line. (Roentgenogram by Joseph Johnson.) 
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associated Avith the intermittent passage of small amounts of the 
opaque meal from the IoA\'er esophagus into the stomach. The 
esophagus aauII thus empty in from a feiv minutes to an hour. Mid 



Fig. 3. — Lateral roentgenogram, shonang retention of bismuth meal in a case of 
ring cancer involving the lower one-sixth of the esophagus, with complete stenosis. 
A, zone of cancerous involvement: B, dilated esophagus, proximal to cancer; C, dia- 
phragm line; B, heart shadow; B, aortic arch. The lower portion of the esophagus 
has a contour resembling normal, and plate might readily be mistaken for one of 
“cardiospasm” if care is not exercised in locating the cardiac end of the esophagus 
in relation to the position of the diaphragm line and the gas shadow in the stomach. 
(Roentgenogram by Joseph Johnson.) 



Fig. 4. — Lateral roentgenogram of retained bismuth meal in the esophagus, the 
cardiac end of which is stenosed by cancer of the nodular, cauliflower type. A, zone 
of cancer, irregularly canalized; B, dilated and partly filled esophagus; C, heart 
shadow; D, shadow of aortic arch; E, dilated, but not filled, esophagus, the dilatation 
extending above the tracheal bifurcation. (Roentgenogram by Joseph Johnson.) 
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instances of the affection are not generally associated with great 
sac-like esophageal dilatation. 

In rare instances, fluoroscopy and roentgen plates fail to make 
the diagnosis, the roentgen findings seem characteristic for cardio- 
spasm, but in the dilatation of the esophageal sac, ulceration, diffuse 
scirrhus carcinoma or lues may remain masked even until they have 
advanced sufficiently to produce extensive stricture or to cause 
death from metastasis. Not rai^ely, fluoroscopy clearly demonstrates 
torsion of the terminal esophagus with or without rather sharp 
angulation or displacement, usually to the left of the midline of the 
thorax. 

In several instances of well-developed cardiospasm with diffuse 
dilatation of the esophagus I have noted unusual “doming” 
of the diaphragm. In these patients the diaphragm movements 
were atypic: degree of depression was unequal on the two sides, 
rates of downward movements were not equal on the two. sides, 
i. e., the diaphragm depressions were not synchronous and, locally, 
in the region’ of the hiatus there seemed to be a sort of “piling up” 
of diaphragm (local hypertrophy). Observation of the above 
phenomena has suggested to me that at times the fault primary 
in initiating cardiospasm lies in the muscle or serous layers of the 
diaphragm (inflammatory processes in the serous coverings of the 
esophagus, lungs, heart, diaphragm or a local myositis of the 
diaphragm itself), with resultant disturbance in the neuromuscular 
mechanism of the diaphragm, and, subsequently, of adjacent viscera 
with their correlated nerve supply. 

It should be scarcely necessary to mention that fluoroscopy, 
conducted with the patient only in the anteroposterior position, 
can at its best give but incomplete information. Unless the patient 
is examined also laterally so that the course of and the anomalies 
in the esophagus are susceptible of complete exposure mueh of 
interest and of clinical usefulness will be lost. It is advisable to 
examine fluoroscopically during the swallowing act with the dia- 
phragm depressed by deep inspiration, the breath being held and 
the diaphragm fixed ‘during swallowing. The patient may be turned 
rapidly from the anteroposterior to the lateral (“quartering”) 
position, and by this maneuver one may secure ^^ews of the lowest 
portion of the esophagus, of the sphineter, the contour, peristaltic 
activity and the position and shape of the diaphragm. For careful 
scrutiny of the terminal esophagus and the cardiac sphincter the 
fiuoroscope’s diaphragm should be elosed to such point as will 
permit minute study of the esophageal contour inch by inch. Such 
procedure is necessary to detect or rule out ulcers, scirrhus carcinoma, 
etc., and to properly study the sphincter and its action. The suc- 
cessive employment of thin fluid and thick mush-like, opaque 
, suspensions gives useful information relative to sphincter action, 
esophageal peristalsis, stasis, contour and degree of dilatation. 
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The patient should be examined at least on two successive days. 
The second study should be carried on after the exhibition of anti- 
spasmodic medicines to physiological tolerance. Only in this way 
can one determine the true condition existing at the cardia and the 
actual size of the esophagus. If this procedure were routinely 
followed, many "literature” cardiospasms would disappear — ^for 
many such are only' "spasm at the cardia.” 

Roentgenograms should be made with the patient in the semi- 
lateral or “quartering” position as well as the anteroposterior. 
When plates are made with the patient in the semilateral position 
the entire esophageal contour may be delimited. In order to bring 
out the cardia and the lower portion of the esophagus it is ad^^sable 
to have the patient drink as much of the opaque meal as he is able 
to, then clasp his hands high above his head and take a deep breath. 
The inspiration depresses the diaphragm and generally enables 
accurate ■visualization of the lower esophagus. The best roentgeno- 
grams are made -ttith the patient standing ■with his left side next 
to the plate. When extensive esophageal dilatation is present, 
anteroposterior roentgenograms also should be made in order to 
determine the lateral limit of the esophageal sac and to demonstrate 
the degree of encroachment of the enlarged esophagus upon the 
heart, aorta and lungs. Such plates frequently demonstrate that 
the lowest limit of the dilated esophagus lies several inches 
below the level of the cardiac sphincter. This shows, vi-\idly, how 
futile is the effort to pass bougies or tubes into the stomach without 
their being guided from pharynx to cardia by a swallowed silk thread. 
In patients in whom the cardiospasm is not far advanced, antero- 
posterior roentgenograms even may' fail to indicate that the condi- 
tion is present. In such circumstances the esophageal shadow is 
overlapped and hidden by the shadows of the heart, the aorta and 
the spine. Series of plates should be made before and after the 
administration of antispasmodic medicines (belladonna, benzyl- 
benzoate, etc.). Such permit of interesting comparative studies 
and furnish valuable records of anatomical changes as the functions 
of the esophagus are restored by treatment. 

Esophagoscopy. Inasmuch as in certain cases of cardiospasm 
the initiating fault lies in an esophageal lesion it -vvould appear a 
proper procedure to e^lore by' sight the entire esophageal mucosa 
from pharynx to cardia, that is, pro^'ided that one who is familiar 
with esophagoscopes and who knows tlie significance of what he 
sees is able to do the work. Much esophagoscopic work as done 
is worthless because the operator knows little of the appearance of 
the normal esophagus. In well-established instances of cardiospasm 
an actual view of the interior of an enormously dilated gullet and 
ah anomalously acting sphincter is truly worth while if for no other 
reason than to satisfy one’s curiosity. When some doubt exists 
respecting whether or no a cardiospasm is complicated by 
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scirrlius cancer, peptic ulcer, foreign body, gumma or extraresopha- 
geal ailment, certainly, esopliagoscopy is a justifiable procedure 
to deaf up doubtful points in diagnosis even tlioiigh it is annoying 
to the subject, A thoroughly cleansed esophagus, carefully admin- 
istered intratracheal anesthesia and a good esophagoscope, such 
as the particularly ingenious Sussmann, greatly facilitate the pro- 
cedure. ^Vlien powerful contractures of the cardiac sphincter per- 
sistently recur, following most expert divulsive treatment, it would 
seem necessary always to perform esopliagoscopy with the object 
of searching for and treating locally irritative mucosal lesions. 

Prognosis. If the affection is properly managed, there is clinical 
and functional recovery in about 70 per cent, of even well-estab- 
lished instances of cardiospasm. Improvement occurs in 20 per 
cent. About 10 per cent, of the patients are not permanently 
benefited by any form of treatment at the most expert hands. The 
lesion seemingly resists all forms of therapy. In this class are 
patients extremely emaciated, instances of irritable esophagus where 
proper treatment cannot be carried out and very likely cases in 
which there is a congenital defect, or, as Plummer has emphasized, 
the persistence of a “habit of spasm.” For these unfortunates, 
gastrostomy may be required to save or prolong life. If with 
cardiospasm there are such associated lesions as gastric ulcer or 
malignancy, gall-stones, appendix infection or ulceration or inflam- 
mation of the cardia or esophagus itself prognosis is seriously limited 
unless these lesions are amenable to appropriate medical or surgical 
treatment. Even after the restoration of the cardiac sphincter 
action, the esophagus may remain much dilated and permit food 
retention. However, it is surprising how dilatation of the esoph- 
agus may persist, and yet such is unaccompanied by troublesome 
dysphagia, provided the cardiac orifice is patent and the sphincter 
acts normally. 


THE SPLEEN AND DIGESTION: 

Study I.— The' Spleen and Gastric Secretion.^ 

By William DeP. Inlow, M.S., M.D. 
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The exact role of the spleen in digestion is not known. Numerous 
hypotlieses have been advanced and much experimental work has 
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been done with contradictory results. Various conclusions arrived 
at have been; 

1 . The spleen is an endocrine organ with the function of influencing, 
in an obscure manner, some portion of the digestive apparatus by 
way of the blood stream or of activating one or more of the digestive 
enzjTnes by an internal secretion. 

2. The spleen is a storehouse for the temporary reception of the 
products of protein digestion, much as the liver is for glycogen. 

3. The spleen is merely a diverticulum of the portal system to 
receive the excess blood rushed to the splanchnic area during the 
digestive period and to act as an abdominal heart for supplying this 
blood to the stomach and other abdominal organs as needed. 

The idea that tlie spleen must be of some significance in this 
regard has been prompted by the gland’s intimate anatomic con- 
nections with the portal system, marked congestion and swelling 
observed during tlie digestive period, proportionately excessive 
atrophy during starvation and inanition, and by references by many 
experimental investigators, as well as many cUnicians, to a state of 
hmiger and voracious appetite after splenectomjL 

The present study approaches the role of the spleen in digestion 
from the viewpoint of its relationship to the stomach, especially 
the effect of splenectomy on gastric secretion. All previous work 
on this aspect of the problem is foreign, and most of it given in 
pubhcatlons not readily accessible; for this reason I am re\neiving 
the literature in some detail. 

Review of the Litebature. 

The spleen and stomach from the earliest times have been sup- 
posed to possess some close interrelationship. Stukeley in his most 
excellent dissertation on the spleen, published in 1723, definitely 
assigned to this organ as its second major function the duty of being 
an adjunct to gastric digestion, and admirably re^dewed the tenets 
of premous authors. He approached the subject thus: 

“But let us proceed to what I imagine one of Nature’s primary 
purposes in the formation of this curious organ (spleen) : That is, 
for an assistant of the great business of digestion or concoction of 
the aliment in the stomach; the first and liighest importance of all 
otliers, for preservation and support of the individuum, the main- 
spring of tlie Ayonderful machine, rightly by Plato from Hippocrates 
called the primum mobile, alluding to the imagined first agent of the 
rotation of the huge celestial orbs. This is no new opinion but 
rather an old one, well started by the Ancients,^ but neglected by 
their successors, especially the Moderns. The divine Hippocrates, 
to whom scarce any truth was unknown, thought the office of the 
spleen was to help concoction, by dravdng off the superfluous 
humidity from the stomach, whom Aristotle copies after. Others 
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supposed this assistance ivas performed by furnishing the stomach 
with its acid ferment, whence it excited hunger, stirring iij) the vis 
appetitrix. Aristotle made it, being a sanguineous organ, the coii- 
cocter of the crudities that otherwise would offend the stomach. 
Some have thought the spleen’s fancied melancholy useful to the 
stomach, by its acid, austere, styptic and astringent quality which 
contracted and strengthened the fibers thereof and enabled it the 
better to concoct and retain the aliment whilst digested and expel 
it afterward, as Galen says in the lion, leopard, bear, wolf, pard, etc.; 
and the Arabians fell pretty much into this notion, for they always 
thought it strengthened the stomach.” 

Stukeley was of the opinion that any common observer in anatomy 
naturally would be tempted to conclude that the spleen has some 
relation to the stomach when he found the one placed directly under 
the other, and -with the intimate intercommunications by means of 
their common veins, arteries, nerves and connections that exist 
invariably in all creatures. 

He was led to answer the questions why the principal bloodvessels 
of the stomach arise from the splenic artery in its direct route to 
the spleen and why vessels go immediately from the spleen to the 
stomach, as ordinarily do the vasa brevia, by formulating the theory 
that the spleen acts as a “heart to the stomach,” that it is a maga- 
zine, diverticulum or necessary receptacle of the blood for the use 
of the stomach, ready, as occasions and emergencies require, to send 
plentifully of its supply into the gastric vessels, later when the blood 
is not needed there to receive it back again. This is of great ser^dce 
in a part that must so suddenly alter its dimensions, extend its bulk 
and contract itself in its great business of digestion as does the 
stomach. 

However, this was not the only oflBce wherein tlie spleen was sub- 
servient to the stomach, for (in common with Aristotle, Anonymous 
Graecus and Galen, who affirmed that the spleen assists in warming 
the stomach, and with the great Vesalius, who said Lienem suo 
cahre innato ac frequentihm quae ilium intertexunt arteriis veninciili 
concoctionem favere) he advanced the opinion that the spleen by its 
proximity, great vascularity and timely congestion furnishes heat to 
the stomach. He asked “ — does not nature proclaim its (spleen’s) 
great eminence by its situation, being placed on the left side of the 
stomach where digestion is chiefly performed, and closing it up, as 
it Avere, like the door of a furnace, that it may have an equable 
Avarmth quite around so that the spleen alone in this single requisite 
of heat is apposed to all the rest of the boAvels put together that 
encompass the stomach.” He further adduced as proof of this 
assumption the “notorious” and “terrible” effects produced by 
eating ice and snow liquors in hot countries! Is this not in accord 
AAuth tlie fancy entertained by the ancients “that creatures Avhich 
drink much have larger spleens, whose business it is to warm the 
stomach against such a quantity of cold fluid”? 
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Stukeley’s position can then be summarized happily in his con- 
clusion that if the stomach in the opinion of Q. Serenus deserves 
to be called Rex totius corporis, the spleen deserves to be called its 
viceroy.” 

The "immortal” Haller in reviewing hypotheses concerning a 
secrctio lienalis mentioned the idea that had been advanced that 
the spleen elaborated an acid juice which, sent to the stomach 
through the vasa brevia, aided in digestion. He himself denied 
such a function. {Lien non est acidtis. Vasa brevia nihil a liene 
in miiricidwn sani hominis vehere; et lange minus aliquid in arteriam 
remittuni.) 

Oken maintained that the gastric juice and chyme undergo a 
process of oxidation, and that the spleen in this respect holds a 
somewhat similar relation to the stomach to that which exists 
between tlie air and the lungs or the placenta and tlie fetus. 

•Finally, Burdach denied any relationship between the two organs 
because attcune des hypotheses dans lesqiielles on fait concourer ce 
viscere a la digestion, ne repose sur la moindre preuve. 

However, Baccelli has been credited generally with being father 
to tlie hypothesis of a distinct functional relationship between the 
spleen and the stomach, for he was the first scientifically to base his 
deductions on original clinical observations and anatomic studies. 
In 1868, at Home, he gave his theory to the world in a discussion 
on makria. In his extensive experience he had noted that during 
the prodromal and defervescent periods of paludism the patient 
frequently showed a voracious appetite; conversely, during a period 
of malarial cachexia a special dyspepsia intervened, resistant to all 
therapy. In the first instance only a soft evanescent splenic tumor 
was present, in the latter a lasting hjqierplasia of more or less of the 
organ modified only by the amount of hyperemia. This dyspepsia 
was most marked toward albuminoid food material, and he found 
in the vomitus of the patients unchanged meat fibers, even after 
two or three days, indicative of impaired peptic activity. 

Baccelli tlien carried on anatomic studies in which he demonstrated 
•a definite gastrosplenic circulation. He found that the veins of the 
vasa bre\aa form five or six rectilinear canals, with intercommunicat- 
ing smaller vessels, from the spleen to the cul-de-sac of the stomach, 
which are devoid of valves, so that the blood can pass in either 
direction; it may go at one moment to the stomach, at another to 
the spleen or remain in the interposed vascular systern. These 
vascular connections he designated as una piccola circolaziojw 
addominale. The largest number of gastric glands are situated in 
the cul-de-sac at the area supplied or drained by these veins. The 
manner in which the blood streams of the vena coronaria sinistra 
and vena splenica are confluent he summed up as follows: Difatti, 
dalla milza a capillari dello stoniaco pe’vasi brevi- da’capillari dello 
stomaco alia vena coronaria sinistra- dallo stomaco pe’vasi brevi alia 
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mika- dai capillari della mika alia vena splenica- dalla vena splenica 
e dalla coronaria sinistra al confluente. On the basis of this anatomic 
relationship Baccelli formulated tlie following hypotliesis: Consider- 
ing the large amount of carbon entering into the molecular composi- 
tion of pepsin it seems likely that the spleen is deputized to furnish 
this material, in the form of carbonic acid, to the peptic glands for 
then proper function. The stomach dilated by the blood given it 
compresses the splenic vein against the vertebral column, obstructing 
thus the venous splenic outflow and causing still greater splenic 
engorgement, with the forcing of blood through the veins of the 
vasa brevia to the cul-de-sac of the stomach. Thus the ragione 
d’essere of the little venous abdominal circulation was explained, in 
which the carbonic acid was used in perfect antagonism to its role 
in the little thoracic circulation where it is eliminated. 

Baccelli’s anatomic research was repeated by Roseo in 1870 and 
confirmed in all particulars. Nothing further was done on the 
subject until 1901. In this year Tarulli and Pascucci, working in 
Luciani’s laboratory, carried out a set of experiments on dogs in 
which they determined the digestive activity of the gastric juice 
before and after splenectomy. Gastric fistulas were made according 
to Claude Bernard’s method. A preparatory meal, consisting of 
500 gm. each of cooked meat and broth and 200 gm. of bread, was 
fed with the idea of exhausting the pepsin accumulated in the gastric 
glands. Sixteen hours later Qie mucous membrane of the stomach 
was washed out with isotonic salt solution and a secretory meal con- 
sisting of 100 gm. of cartilage and tendons given. The resulting 
secretion of gastric juice was collected and tested for peptic activity 
by placing 1 gm. cubes of coagulated egg white in 10 c.c. samples 
of pure juice for twenty-four hours at 39° C., the amount of digestion 
being determined by the loss in weight of the cubes after this period. 
The results obtained led Tarulli and Pascucci to the conclusion that 
the digestive power of the gastric juice is constantly decreased to a 
greater or less extent after splenectomy. Furthermore, they found 
that by feeding an infusion of congested spleen, that is, spleen excised 
five or six hours after a meal, the digestive power was increased 
again for from one to three days. From these results they assumed 
that during gastric digestion the spleen elaborates a pepsinogenic 
substance which is carried to the gastric glands tlurough the blood 
sti’eam and induces an increased amount of pepsin secretion. 

Gallenga, in 1902, performed some digestive experiments on a 
patient splenectomized for a large blood cyst of the spleen. The 
spleen was large and hard and showed hyperplasia of the connective 
trabeculee, with reduction of the tissue propria. The patient 
recovered from tlie operation, maintained a good appetite and had 
no subjective digestive disturbance. A month later Gallenga 
started his experiments vdth three test-meals: the Ewald (vegetable), 
Leube (vegetable and meat) and Ferrannini (meat). No determina- 
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tions were made preceding splenectomy. His results he summed 
up as follows: 

1. Insufficient and delayed digestion of albuminoids in vitro by 
the filtrate of the gastric contents. 

2. Protracted and augmented chloride secretion, especially of 
combined hydrochloric acid. 

3. Abnormal amount of fermentation. 

4. Retarded motility of the stomach. 

5. Increase in activity of the pepsin of the gastric filtrate in 
artificial digestion by the addition of an extract of lamb’s spleen. 

6. Subjective phenomena on the part of the individual shmving a 
certain gastric hyperexcitability with the paste of Ferrannini and a 
discrete diminution in the body weight. 

From these data Gallenga concluded that: 

1. The spleen most probably has an active part in the gastric 
digestion of albuminoids, as is proved to occur in pancreatic diges- 
tion. 

2. This action of the spleen must depend on an internal secretion, 
pepsinogenic, which exerts an influence on the quantity of the juice 
poured out and the activity of the pepsin. 

3. In persons splenectomized the peptonization of albuminoids 
in the stomach and in vitro with extracted gastric juice is markedly 
delayed and diminished, although in a certain degree compensated 
for by an augmented chloride secretion. 

In 1903 Silvestri performed some animal experiments which led 
him to the conclusion that the digestive power and the quantity 
of the gastric juice are constantly augmented after splenectomy. 
He found that in the dog and cat immediately after removal of the 
spleen gastro-intestinal phenomena intervene, and that though 
appetite is conserved, weight is lost. When the animals were 
sacrificed after four days an enormous dilatation of the stomach 
was observed which Silvestri thought could not be blamed to opera- 
tive trauma. To three dogs before and after splenectomy he admin- 
istered a secretory meal of soup and meal and injected apomorphin 
after four, six and eight hours respectively in order to secure vomit- 
ing. He obsen''ed that the material vomited was in less quantity 
and in a more advanced state of digestion in the splenectomized 
dog. Later he fed animals a mixture of bread with 200 gm. of meat 
divided into small cubes, and after five hours opened the stomachs; 
they contained brownish liquid with pieces of meat more abundant 
and larger in the control animals than in the splenectomized animals. 
In artificial digestion with the non-filtrated gastric contents he found 
less peptic activity in splenectomized dogs, but on tlie contrary 
more activity after filtration of their chyme. This, he considered, 
proved that digestion was more advanced in those splenectomized. 
Again, using m vitro experiments with filtrated gastric contents, he 
found a hyperpepsia foIIoAiung removal of the spleen. Splenec- 
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tomized dogs had the capacity of transforming enormous quantities 
of albuminoids in their stomachs. 

In a later communication he stated that: 

1. An internal secretion of the spleen with trypsinogenic or pep- 
sinogenic function cannot be demonstrated, 

,2. The spleen plays a mechanical part in digestion and can be 
considered as a regulator of the circulation of the abdominal diges- 
tive organs. 

3. The infusions of spleen in the height of digestion most probably 
exert influence on pancreatic extracts and the gastric mucosa by 
virtue of their leukocji;e content, since these cells, as has been shown 
by other workers, contain a ferment, kinase, with digestive powers. 

Silvestri reported the case of a woman of thirty with syphilis who 
had a large spleen and was splenectomized. Four months later she 
aborted a two months’ fetus, after which Silvestri took up the study 
of the patient’s gastric motility and chemistry. He found the gas- 
tric motility intact while the digestive power was superior to normal. 

Like-wise Tini, in 1909, found an augmentation in the gastric 
secretion and peptic actiAuty, concluding that there is an antagonism 
between the pancreas and the stomaeh in the mode of aetion exer- 
cised on them by the spleen, splenectomy decreasmg the trypsin 
function of the pancreas and augmenting the pepsin activity of the 
stomach. 

Betti, in 1909, reported observations on a dog -wdtli a gastric 
fistula. He used Mett’s method of determining peptic acti-vdty and 
also introduced 10 gm. meat cubes into the stomach. These cubes 
lost from 2.8 gm. to 3 gm. in weight before splenectomy and only 
0.6 gm. to 0.4 gm. after splenectomy. The dog became markedly 
voracious. The author explained the objection that splenectomized 
animals live and digest well by citing the fact that animals can also 
live without a stomach. His deductions were therefore (1) in splenec- 
tomized animals the digestive power is notably diminished and (2) 
the spleen interv^enes in gastric digestion by sending a substance 
that can be considered, as much from its genesis as its action, 
analogous to the enterokinase of Pawlow, and -witli all probability 
' it serves to activate the zymogen into active ferment. This would 
easily explain the observations of Baccelli that the spleen in malaria, 
sclerotic and inelastic from the process of chronic splenitis, receives 
much less blood than a spleen normal and elastie; as a result there 
is a notable diminution in kinase. 

Gross, in 1910, reported the case of a young nian who was splenec- 
tomized ten hours after rupture of the spleen due to a hoof-kick 
in the abdomen. After recovery he attended a reception at which 
he overate and was seized with abdominal cramps. This suggested 
to Gross the ad-visability of investigating the patient’s digestive 
juices. The amount of trypsin in the duodenal contents and stools 
was-normal. The peptic actmty of the gastric juice was determined 
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after an Ewald meal by the method of pepsin determination intro- 
duced by Gross and now known by his name (precipitation of faintly 
alkaline solutions of casein by means of acetic acid; no precipitation 
on complete digestion). He found, four weeks after splenectomy, 
a marked decrease in the pepsin strength, which gradually rose 
almost to normal within three months and was completely normal 
at the end of seven months. At the same time he carried on studies 
of the blood and noted a relative lymphocytosis which disappeared 
gradually in ratio as the strength of the pepsin rose. From this 
he suggested an interrelation between the Ijmphocytosis and the 
decrease of peptic actiwty. 

Trampedach, in 1911, carried on a careful and exhaustive series 
of researches; 

In the first investigation he sought to simulate the method of 
Gross as nearly as possible; a dog was given a test breakfast, which 
was removed by the stomach-tube. Chjme was obtained which 
was not acid, a finding which the experimenters, in view of the newer 
observations on the distribution of the acidity of the stomach in 
layers, did not consider wonderful. Later a Pawlow cannula was 
inserted into the dog, the chjme obtained after a test breakfast and 
an analysis for its pepsin content made. The determinations were 
carried out with Mett’s tubes filled with wether serum instead of 
egg albumen. 

In the second investigation Trampedach attempted to avoid the 
incomplete emptying of the stomach, which might have happened 
in the first investigation. To this end a special cannula, 2 cm. in 
diameter, was inserted into the duodenum. By the introduction 
of rubber balloons, barriers were put up and removed at will in 
order to have all the experiments exactly alike. As test-meals, 
100 gm. portions of sterilized flesh and 25 gm. portions of dried 
ground white bread were used. The chyme obtained was tested 
(1) for its content of dissolved nitrogen in the filtrate, and bj'- this 
means the degree of digestion in the stomach determined; (2) it 
was put vdth equal parts of tenth normal hydrochloric acid and let 
stand to digest for twenty-four hours, the amount of peptic actmtj" 
then being ascertained by the determination of the dissolved nitrogen 
in the filtrate; and (3) it was investigated for proteoljdic power bj^ 
means of hlett’s tubes. 

In the tliird investigation pieces of mucous membrane were cut 
from different places of a dog’s stomach and the spleen extirpated 
at the same time. ’The infusions from the pieces of mucous mem- 
brane obtained were tested for pepsin acti^^ty after the method of 
hlett. When the animal had completely recovered from the inter- 
ference it was killed and similar pieces of mucous membrane from 
corresponding parts of the stomach were tested for their pepsin 
content. 

In tlie fourth investigation the spleens were e.xtirpated in a number 
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of rats. After the animals had recovered from the operations a 
splenectomized rat and a control rat were killed, and the infusion 
of each stomach tested for its peptic power. 

'From these experiments Trampedach arrived at the conclusion 
that extirpation of the spleen has no diminishing influence on the 
digestive power of the stomach. He found no relation between the 
post-splenectomy lymphocytosis and the secretion of pepsin. 

Fusca, in 1912, reported a case of splenomegalia malarica with 
torsion of the splenic pedicle and anemia. Splenectomy was per- 
formed ; the anemia improved and ten days later gastric researches 
on the patient were made. By percussion and roentgenologically the 
stomach was found to be ptotic and the emptying time four hours. 
Ewald, Boas and Leube test-meals were used. An increase of free 
hydrochloric acid was found but not invariably, and a constant and 
marked diminution in the content of pepsin, more striking with the 
method of Gross than \vith that of Mett. After Leube’s meal a 
diminution in the power of fragmentation and disintegration of 
meat fiber was quite in evidence microscopically. Gastric motor 
function- was good. 

Rusca produced cirrhosis of the spleen in a dog by injecting the 
pneumobacillus of Friedlander and found diminished peptic activity 
thereafter. He surmised that the sclerosis thus caused interfered 
with the gastrosplenic cireulation described by Baccelli and so 
hindered the afflux of the hypothetical activating ferment to the 
stomach. 

In two cases of leukemia and two of malaria Rusca determined 
the size of the spleen, the leukocyte count, the relative lympho- 
cytosis, the gastric acidity, the gastric activity of digestion of meat 
fibers and the trypsin content of the feces, but he could reach no 
conclusions from his results as to the role of the spleen in digestion. 
One patient vdth leukemia showed a marked reduction of pepsin, 
whereas in the others the gastric digestion was normal. All, however, 
had hyperchlorhydria. 

Rusca also studied in 1912 the gastric function in six dogs before 
and after splenectomy, using an Ewald test-meal of 50 gm. bread 
and 250 c.c. water, and extracting it with the stomach-tube three- 
quarters of an hour after ingestion. He found a slight diminution 
in pepsin after splenectomy and slight unimportant variations in 
the amount of total acids. He obtained evidence neither of diges- 
tion of starch nor of lipolytic activity. There was no free hydro- 
chloric acid. The dogs had voracious appetites and gained weight. 
The diminution in peptic power he thought to be compensated for 
by the augmentation of appetite and the greater amount of aliment 
taken. 

Rusca lilvevuse observed that in a dog with a gastric fistula follow- 
ing splenectomy peptic activity decreased somewhat after meals of 
milk, meat and oil." In experiments on a bitch which had been 
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spleiiectomized about three months previous!}" he found a marked 
persisting voracity and could not corroborate Gross’s findings that 
the pepsin poiver returned to normal after several months. 

He considered the question of the influence of the spleen on diges- 
tion not yet settled. In just what manner the spleen acts he thought 
it not possible to say; probably it has a purely vascular influence, 
forming a sort of receptacle for the blood which accumulates there 
in its ample lacunie coincidently with the congestion of all the 
abdominal organs during digestion. The spleen then contracts and 
sends the blood through the peculiar gastrosplenic system to the 
peptic cells, ofl’ering there in greater quantity the necessary pabulum 
for the elaboration of pepsin. 

Soler and Madero made an experimental communication in 1912 
vlth regard to this subject. They used dogs wTlth Pawlow stomach 
pouches. At first they had great difSculty in keeping the dogs 
alh"e; the animals lost 40 per cent, of their initial weight and di^ 
iHthin from one to one and one-half months. After diets of milk 
and of meat an immediate and marked drop was foimd in the peptic 
power of the gastric secretion following removal of the spleen, while 
coincident and parallel with this the erythrocj"te count diminished. 
Pepsin was measured by Mett’s tubes, amylolytic ferment (?) by 
titration with Fehling’s solution (after clearing with lead subacetate 
tlie sugar solution acted on), lipase by allowing 2 c.c. of juice to 
stand ten hours at 38° C. vith 1 c.c. of olive oil, dissolving this then 
with 50 c.c. of alcohol and titrating vdth sodium h 5 "dro.xide the 
amount of fatty acids developed. They noted a diminution of lipase 
after splenectomy, and concluded that there is a like diminution 
of gastric amylase if such exists. More lipase was secreted after a 
meal of milk than after one of meat. By computing the peptic 
activity in digestive units (obtained by multiplying the amount 
of secretion by the quantity of pepsin) they found a greater drop in 
the amount of pepsin after splenectomy than when this was meas- 
ured directly by the number of millimeters of Mett’s tubes digested. 
With both milk and meat secretory meals the digestive curve before 
splenectomy rose to the highest points the first and second hour 
and dropped fairly acutely to end in seven hours. After splenectomy 
the fall in the digestive curve was more gradual and did not reach 
normal for from nine to twelve hours. This they considered was 
because the digestive units were fewer and thus the juice would 
have to act longer to accomph'sh a given amount of digestion. 
Soler and Madero concluded: “We think, therefore, in %"iew of 
the proof as we have offered it, that the spleen is an organ which 
evidently assists physiologically in the elaboration of the gastric 

ferments.” . . 

[In 1915 Soler and Madero published a paper reviewmg their 
former work and discussing it and their methods in detail. Further- 
more, they gave the results of a series of injections with splenic 
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products, “hormonal,” and decoctions and macerations of dog’s 
spleen. Invariably they obtained an increase in peptic activity 
after such injections. Some of these experiments were perforraed 
on a dog splenectomized three years previously. This influence of 
splenic extract they determined was not due to the solution used for 
decocting and macerating spleens, for injected alone in greater 
amounts it had no effects. Next they studied the influence of the 
serum of the splenic vein as compared with that of the splenic 
artery and found it much superior in stimulating effect. They 
considered this distinctive action due to elements in the spleen, 
most probably to the leukocytes which exist in this organ in such 
enormous quantity. Later they used extracts of Ijunph glands, of 
the spleen, leukocjfl;es and washed erjfl^hrocytes (which probably 
contained a large amount of leukocytic material) both of the dog 
and of the horse, with similar results. The mesenteric lymph 
glands alone gave negative findings in contrast to those mentioned, 
their excitosecretory function on the stomach being nil. They 
found after the injection of splenic products that the erythrocytes 
increased as much as the leukocytes. 

In resume, Soler and Madero concluded that (1) splenectomy 
diminishes the digestive power of the stomach; (2) the injection of 
macerations and decoctions of the spleen whether obtained from 
the same or different species increases the digestive power of the 
stomach; (3) the splenectomized animals diminish in weight to reach 
a stationary level, but require double the amount of nutriment for 
sustenance; (4) the injection of splenic products provokes a frank 
augmentation of weight in the dogs -splenectomized, but has little 
or no influence on those not splenectomized ; and (5) the blood for- 
mula shows that in splenectomy the erythrocytes follow a cur^’^e 
parallel with that of the fermentative power, being inverse to that 
of the leukocji;es, while following the injection of macerated mate- 
rial (splenic infusion) the augmentation of both occurs conjointly. 

Experimental Methods. 

In the present experimental study healthy female dogs weighing 
on the average about 10 kg. were used. Accessory stomachs or 
fundic sacs vdth blood and nerve supply intact and communicating 
with the outside were made according to a slightly modified Pawlow 
technic. Fifteen animals were prepared, on three of which only were 
complete data obtained before and after splenectomy. Most of the 
others succumbed to distemper, then epidemic in the laboratory, a 
few to the primary operation. 

The dogs were placed in pillories and the juice collected by insert- 
ing into the pouches large fenestrated rubber tubes vdth wide funnel- 
shaped cuffs which were held snugly against the abdominal wall by 
an appropriate harness. The loss of juice in collection was negligible. 
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However, digestion of the skin about the openings of the miniature 
stomachs could not be prevented entirely although it was obviated 
as much as possible by the use of divers ointments, beds of sand or 
sha^^ings, continuous drainage by lea^dng the tube in place at all 
times and so forth. 

The animals were deprived of food on the evening previous to the 
experiment and of water one hour before the giving of the secretory 
meal, which consisted of raw meat cut into small cubes. The diet 
at other times was bread and milk. In some instances the amount 
of continuous gastric secretion was determined by collecting the 
juice for one hour previous to feeding. In all cases the dogs lost 
some weight after each operative procedure, but, on the whole, 
their state of nutrition remained good with the exception of those 
which developed distemper and of Dog. E. 

The gastric juice was collected for six hours after feeding, the 
amount measured, the free and total acidity ascertained by titrat- 
ing 1 c.c. of clear juice diluted with 25 c.c. of distilled water, with 
dimethylamidoazobenzol and phenolphthalein as indicators, and the 
pepsin activity determined by Mett’s method. Fortieth normal 
sodium hydroxide was used for the titration, the acidity found 
being expressed in percentages of hydrochloric acid; and 1 c.c. of 
juice diluted with 5 c.c. of tenth normal hydrochloric acid placed 
with Mett’s tubes (egg albumen coagulated just below boiling) at 
39° C. for twenty-four hours for the digestive strength, the result 
being expressed directly in the number of millimeters of albumen 
digested (average of four readings). When a norm was established 
for the gastric secretion in each instance the spleen was removed 
under ether anesthesia preceded by an injection of one-fourth grain 
morphin and one one-hundred and fiftieth grain atropin. Determina- 
tions were again made on the gastric secretion as before, and at the 
conclusion of each experiment a necropsy was performed to rule out 
the presence of unremoved or accessory splenic tissue. 


Experimental Data. 


The protocols of experimental data are as follows; 


PROTOCOL 1.— DOG D; NORMAL WITHOUT SPLENECTO^UY. PAWLOW 
POUCH MADE APRIL 11, 1917. SECRETORY MEAL, 100 GM. MEAT. 


n 


Date, 

Amount ot juice 
for six hours. 

Free 

Combined 

Total 

Pepsin 

(Mett's tubes), 

1917. 

c.c. 

acid. 

acid. ■ 

acidity. 

mm. 

April 16 

. 18.2 

0.09 

0.11 

0.20 

3.70 

17 . . - 

. 24.6 

0.24 

0.09 

0.33 

3.05 

18 . . . 

. 9.7 

0.08 

0.08 

0.16 

3'. 05 

19 . . . 

. 15.8 

0.09 

0.09 

0.18 

3.05 

20 . . - 

.. 14.3 

0.04 

0.08 

0.12 

4.30 










• 

Averages . 

. 16.5 

0.11 

0.09 

0.20 

3.43 

Dog D remained 

in good'eondition until April 21 when sjTnptoms 

of distemper 

ppoared. The dog died from distemper April 28. 
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PROTOCOL 2 .— DOG F: NORMAL WITHOUT SPLENECTOMY. PAWLOW 
POUCH MADE APRIL 19 / 1917 . SECRETORY MEAL, 150 GM. MEAT. 


Date, 

Amount of juice 
for six hours. 

Free 

Combined 

Total 

Pepsin 

(Mett’s tubes), 

1917. 

c.c. 

.acid. 

acid. 

acidity. 

mm. 

April 23 . 

. . 14.0 

0.09 

0.16 

0.25 

2.75 

24 . . 

.. . 49.0 

0.00 

0.20 

0.20 

2.70 

25 . . 

. . 56.0 

0.09 

0.17 

0.26 

1.50 

20 . . 

. . 43.3 

0.07 

0.20 

0.27 

2.90 

27 . . 

. . 43.9 

0.00 

0.20 

0.20 

3.85 

28 . . 

. . 42.6 

0.00 

0.16 

0.16 

2.30 

29 . . 

. . 34.3 

0.00 

0.20 

0.20 

5.00 

30 . . 

. . 32.2 

0.00 

0.14 

0.14 

3.05 

May 14 . 

. . 19.6 

0.00 

0.07 

0.07 

2.00 

• 16 . . 

. . 28.0 

0.00 

0.18 

0.18 

4.60 

Average 

. . 37.3 

0.25 

0.168 

0.193 

3.065 


Dog F remained in good condition until May 1 when it developed a mild dis- 
temper and lost weight markedly; it recovered May 13, and two more determinations 
were made. A marked inanition developed, however, and because of this and the 
extreme variability of the normal determinations the experiment was abandoned. 


PROTOCOL 3 .— DOG L: PAWLOW POUCH MADE JUNE 10 AND SPLE- 
NECTOMY PERFORMED AUGUST 1 , 1917 . SECRETORY MEAL, 

150 GM. MEAT. 


Before Splenectomy. 


Date, 

1917. 

Amount of juice 
for six hours, 
c.o. 

Free 

acid. 

Combined 

acid. 

Total 

acidity. 

Pepsin 

(Mett’s tubes) 
mm. 

June 30 . 

. . 12.0 

0.17 

0.09 

0.26 

3.25 

July 2 . 

. . 14.0 

0.17 

0.10 

0.27 

4.00 

3 . 

. . 21.0 

0.16 

0.10 

0.26 

3.875 

4 . 

. . 17.0 

0.18 

0.09 

0.27 

3.25 

7 . 

. . 14.0 

0.16 

0.10 

0.26 

3.5 

8 . 

. . 16.0 

0.21 

0.07 

0.28 

3.375 

10 .. 

. . 14.6 

0.12 

0.10 

0.22 

3.68 

11 . 

. . 10.0 

0.05 

0.14 

0.19 

3.375 

12 . 

. . 27.0 

0.19 

0.15 

0.34 

1.50 

24 . 

. . 24.0 

0.21 

0.11 

0.32 

2.625 

26 . 

. . 30.0 

0.15 

0.26 

0.41 

2.625 

28 . 

. . 39.0 

0.18 

0.07 

0.25 

1.80 


After Splenectomy. 



Aug. 4 . 

. . 26.7 

0.32 

0.07 

0.39 

2.20 

5 . 

. . .12.0 

0.20 

0.07 

0.27 

3.50 

6 . 

. . 12.0 

0.23 

0.09 

0.32 

3.50 

7 . 

. . 18.0 

0.16 

0.10 

0.26 

3.80 

8 . 

. . 40.0 

0.21 

0.11 

0.32 

3.70 

9 . 

. • . 15.0 

0.08 

0.16 

0.24 

3.25 

10 . 

. . 20.0 

0.36 

0.10 

0.46 

3.00 

11 . 

. . 18.4 

0.15 

0.08 

0.23 

3.85 

12 . 

. . 16.0 

0.10 

0.07 

0.17 

2.68 


Average 

BEFORE 

Splenectomy. 




19.9 

0.16 

0.12 

0.28 

3.05 


Average 

AFTER Splenectomy. 




14.9 

0.20 

0.095 

0.295 

3.25 


_ Dog L remained in good condition throughout the experiment and at its conclu- 
sion was killed by etherization. No accessory splenic tissue was found at necropsy. 
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PROTOCOL 

4.- 

-DOG m: 

PAWLOW 

POUCH MADE 

JUNE 

17. SPLE- 

NECTOMY 

PERFORMED JULY 31, 1917. SECRETORY JIEAL, 




150 GM. 

MEAT. 






Before Splenecto.my. 



Date, 

1917. 


Amount of juice 
for six hours. Free 

c,c. acid. 

Combined 

acid. 

Total 

acidity. 

Pepsin 

(Mott's tubes), 
mm. 

■July 4 . 


. . 15.0 

0.34 

0.09 

0.43 

4.0 

6 . 


. . 18.0 

0.29 

0.10 

0.39 

4.1 

7 . 


. . 19.0 

0.15 

0.16 

0.31 

4.5 

8 . 


. . 20.0 

0.21 

0.13 

0.34 

2.6 

9 . 


. . 19.7 

0.14 

0.17 

0.31 

2.04 

10 . 


. . 24.0 

0.17 

0.21 

0.38 

3.16 

11 . 


. . 34.0 

0.35 

0.10 

0.45 

3.75 

12 . 


. . 25.0 

0.10 

0.13 

0.33 

3.00 

24 . 


. . 15.0 

0.15 

0.29 

0.44 

3.50 

26 . 


. . 18.0 

0.13 

0.26 

0.39 

3.00 

28 . 


. . 30.4 

0.23 

0.16 

0.39 

3.85 

29 . 


. . "20.0 

0.3G 

0.11 

0.47 

2.875 

30 . 


. . 25.0 

0.27 

0.11 

0.38 

2.69 




After Splenectomy. 



Aug. 4 . 


. . 14.4 

0.16 

0.15 

0.31 

2.40 

5 . 


. . 13.0 

0.20 

0.15 

0.35 

3.50 

6 . 


. . 10.0 

0.21 

0.11 

0.32 

3.60 

7 . 


. . 23.0 

0.25 

0.16 . 

0.41 

3.60 

8 . 


. , . 19.0 

0.23 

0.15 

0.38 

3.44 

9 . 


. . 30.0 

0.29 

0.12 

0.41 

3.50 

10 . 


. . 17.0 

0.15 

0.22 

0.37 

4.00 

11 . 


. . 19.2 

0.13 

0.11 

0.24 

2.90 

12 . 


. . 17.0 

0.14 

0.15 

0.29 

3.30 



Average before Splenectomy. 





21.8 

0.22 

0.16 

0.38 

3.31 



Average after 

Splenectomy. 





18.7 

0.20 

0.15 

0.35 

3.31 


Dog M remained in good condition throughout the experiment and at its con- 
clusion was killed by etherization. No accessory splenic tissue was found at necropsy. 


TABLE 1.— DOG L: HOURLY DETERMINATIONS BEFORE AND AFTER 

SPLENECTOMY. 


Before Splenectomy. 


Date. 

Pepsin 

(Mett's tubes). 

Amount of 

Free 

Combined 

Total 

July 9. 1917. 

mm. 

juice, c.c. 

acid. 

acid. 

acidity. 

First hour 

. . 5.00 

4.20 

0.11 

0.09 

0.20 

Second hour . 

. . 4.75 

3.80 

0.20 

0.06 

0.26 

Third hour 

. . 3.75 

3.20 

0.18 

0.07 

0.25 

Fourth hour . 

. . 3.00 

3.00 

0.18 

0.05 

0.23 

Fifth hour . 

. . 2.90 

2.00 

0.12 

0.04 

0.16 , 

Sixth hour . 

. . 2.50 

2.20 

0.07 

0.21 

0.26 


After Splenectomy. 



.August 2, 1917. 






First hour 

. .3.25 

3.20 

0.14 

0.06 

0.20 

Second hour . 

. . 2.50 

3.60 

0.13 

0.07 

0.20 

Third .hour . 

. . 2.25 

2.00 

0.10 

0.07 

0.17 

Fourth hour . 

. . 2.25 

2.00 

0.06 

0.08 

0.14 

Fifth hour 

. . 2.31 

2.40 

0.09 

0.06 

0. 15 

Sixth hour . 

. . 3.44 

2.20 

0.06 

0.07 • 

0. 13 










PEOTOCOL 5 . -DOG E: HEIDENHAIN pouch made APEIL 13 . SPLENECTOiHY PEBFOEMED APKIL 26 , 1917 , AT 9 P.M 

SECEETOEY MEAL, 100 GM, MEAT. 
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Dog E began losing weight immediately after the operation and lost steadily and progressively until its death, May 9. No other abnormal 
findings, save the development of bloodj’’ stools the last forty-eight hours of life, were noted. At necropsy the isthmus connecting the pouch to 
the main stomach was very small, making it probable that the vagus fibers to the pouch were partially, if not totally, severed at the time of the 
first operation. There was no accessory splenic tissue. No cause ior death could be found. 
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The peptic strengths and acidities in Protocol 5 corresponding to those of the four days in Table 3 were obtained by multiplying; for 
c.xample, each hourly strength of pepsin by the amount of juice collected the corresponding hour, these added, and the total divided by the total 
amount of juice collected that day. 
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. Revietiv op Experimental Data. 

^ Our experimental data show that splenectomy had apparen% 
little influence on gastric secretion. 

Protocols 1 and 2 illustrate the normal findings of gastric secretion 
under the conditions of this study and serve as controls for the 
splenectomized animals of Protocols 3 and 4. From the first four 
protocols it is seen that normally an amount of pepsin is secreted 
sufiicient to digest approximately 3 mm. of egg albumen (Mett’s 
tubes) in twenty-four hours. Ordinarily the peptic activity as 
illustrated in Protocols 2, 3 and 4 is quite constant and fluctuates 
little from day to day; the inconstancy shown in Protocol 2 is excep- 
tional and the most marked that we have observed. The daily 
variation; however, in the proteol3^c power of the juice in the cases 
of Dog L and Dog M was less marked after splenectomy. It is 
doubtful whether any significance can be attached to this. 

In Protocol 4 the total acidity is about that generally cited as 
normal, whereas Protocols 1, 2 and 3 show a subnormal acidity, 
approximately 0.2 per cent. The total acidity in each instance is 
likewise fairly consistent in amount, but not so consistent as the 
pepsin. On the other hand the amounts of free and combined acid 
fluctuate widely, in such manner, however, as to be mutually com- 
plementary. Hence changes in the relative proportions of these 
acidities after extirpation of the spleen mean little. It is interesting 
to note that Dog F showed the presence of free acid on a few occa- 
sions only. 

In the quantity of secretion obtained in six hours the important 
determining factors are the size of the Pawlow pouch and the amount 
of the secretory meal. In the experiments under discussion about 
25 c.c. for each 150 gm. of meat gwen were secreted by the miniature 
stomach. This is rather a low rate, but the pouch in each instance 
was small. The daily variation in the quantity of juice was quite 
marked, depending probably to a large extent on psychic and other 
extrinsic factors influencing the stomach through its secretory and 
motor nerves. ■ Because of this variability slight changes following 
any experimental procedure cannot be given the weight otherwise 
to be accredited them. 

In Protocols 3 and 4 the only noteworthy result follondng splenec- 
tomy was a diminution in the quantity of secretion, 25 per cent, 
decrease in Dog. L and 14 per cent, in Dog M (Fig. 1). This might 
possibly have been due to the interference with, and resulting 
decrease of, the gastric blood supply consequent on the operation, 
especially the injury to the gastrosplenic circulation through the 
vasa bre\'ia. The determinations in eacli case were made too soon 
after tlie removal of the spleen for tlie post-splenectomy, anemia 
to play a causative role. 

The data given in Protocol 5 are considered separately, for, as was 
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found at necropsy, we were dealing with an accessory stomach of 
tlie Heidenhain type rather than of tliat of Pawlow%s we thought. 
This lack of nervous control over the pouch gave noteworthy differ- 
ences from the normal secretory findings: (1) With a secretory 
meal of only 100 gm. of meat, the amount of juice obtained in six 
hours, 50 C.C., was twice that of the other dogs with a meal of 150 
gm.; (2) the daily fluctuation in amount of juice was less; (3) the 
free acidity was persistently and consistently high, approximately 
0.4 per cent.; and (4) the strength of pepsin was low (2 mm.) but 
quite constant. This daily non-variability of the quantity of juice 
secreted, of the acidities, and of the proteolytic power would be 
expected from severance of the pouch from extrinsic influences 
through the nervous system. Since no cause for death could be 


DOG M (PROTOCOL 4) 

BEFORE SPLENECTOMY, AUGUST, 1917 *^S^IrriMBER^^9lT'*'' 



found in this dog tlie idea suggests itself tliat possibly the loss of 
large quantities of juice from daily secretory meals, especially the 
loss of such great quantities of acid as occurred in this case, may have 
set up metabolic and acid-base-equilibrium disturbances sufficient 
to cause death. 

Dog E of tliis experiment was splenectomized at 9 in the evening 
after it had. had a secretory meal the same day, and was given a 
similar feeding the next morning, with the express purpose of seeing 
tlie immediate effect of splenectomy. After operation the pepsin 
strength was reduced, gradually rising to regain its normal about 
tlie tliird or fourth day. However, it seems logical to attribute 
this fall in proteolytic activity to the effect of the operation- 
anesthetic with following nausea and decrease in appetite, shock 
resulting from tlie operative trauma witli the reaction on all the 
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body processes, and the effect of the atropin, given just before the 
operation, in checking gastric secretion. Hence it seems justifiable 
to omit from the general averages in this protocol the first two days 
after splenectomy, allowing this amount of time for recovery from 
the operation. 

This experiment likewise shows no marked change in gastric 
secretion following splenectomy, though it is again noted that there 
is a decrease (8.5 per cent.) in the amount of juice obtained. 

Tables 1, 2 and 3, and a portion of Protocol 5, give hourly 
determinations of gastric juice before and after splenectomy (Fig. 2). 
The average continuous secretion of juice from the pouch with the 
animal fasting was about 2 c.c. each hour in Dog E and much less 
than this in the other animals (figures not given). The amount of 

DOG M (TABLE 2) 

HOURLY DETERMINATIONS 
AVERAGES 

BEFORE SPLENECTOMY AFTER SPLENECTOMY 

HOURS HOURS 



juice secreted each hour varied through wide limits. With the 
Heidenhain pouch it rose gradually to reach a maximum the third 
hour and then diminished; with the Pawlow pouch the maximum 
occurred at 'any of the first three hours, most frequently at the first. 

The pepsin content in nearly all instances was greatest the first 
hour, then dropped to show frequently a later secondary slight rise. 
The free acid and total acidity, it wdll be noted, reached a maximum 
from the second to the third hour only to fall again, whereas the 
combined acid remained about constant. These results (save the 
amount of juice secreted each hour in Dog E, which corresponds 
more to the normal of an intact pouch on a milk diet) coincide with 
those given by Pawlow as the normal hourly variation in gastric 
secretion in dogs on a meat diet. 
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Our protocols show that after splenectomy there is no noteworthy 
change in the hourly variations of gastric secretion after a secretory 
meal. 

Discussion. 

As is true of almost every field of research on the spleen it is 
apparent that the experimental results of different investigators 
with regard to the relation of this gland to gastric secretion are 
widely different. Just where the reasons lie for tliis it is difficult 
to determine. 

The methods used in the investigations of some of the workers 
are possibly open to criticism. It is well recognized that collection 
of gastric juice for analysis from a gastric fistula is not so satisfactory 
as from the Pawlow stomach, since the former admits of contamina- 
tion with saliva and duodenal contents, and the secretory meal is 
not separated from the juice tested; in fact, almost any results can 
be obtained with a gastric fistula. Cubes of coagulated albumin 
for pepsin determination offer less accuracy than the Mett method, 
though the latter is not ideal; the surface of albumin exposed to the 
action of the pepsin is more variable and less easily controlled and 
the handling and weighing of the cubes fraught with possibilities 
of error. The data obtained clinically on splenectomized persons 
are of inconclusive value irrespective of results, since there is always 
present some disease process rendering splenectomy advisable which 
may enter into consideration, and, further, the unreliability of 
determinations of gastric secretions obtained through stomach 
tubes is notorious. Likewise in animals analyses of stomach con- 
tents obtained after a test-meal by means of the tube or by vomiting 
induced by apomorphin are to be questioned. Furthermore, some 
of the experiments were made without comparative control determin- 
ations before splenectomy, for example those of Gallenga and Gross, 
and the clinical researches of Silvestri and Rusca. In other instances 
insufficient experimental data were offered on which to base con- 
clusions, for example Betti, who gave a few results obtained from 
only one dog. 

The most recent researches, tliose of Soler and Madero, were 
carried on practically under the same experimental conditions as the 
present study, yet with greatly different results. In their papers 
they make no reference to preceding work and are alone in their 
maintenance of the theory that the spleen assists in the physiologic 
elaboration of several gastric ferments, pepsin, gastric lipase and 
gastric amylase (?) Their results Avitli injections of splenic products, 
leukocytes, Ijunph glands and so forth are interesting and find 
support, so far as splenic extracts are concerned, in the observations 
of Tarulli and Pascucci. 

The work of Trampedach is the most thorough, painstaking and 
cxliaustive that has been done. His investigation like the present 
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study, does not demonstrate any change.in gastric secretion following 
splenectomy. 

These findings are further corroborated by the general experience 
of clinicians that splenectomy in man has no obvious effect on gastric 
digestion. However, since pepsin normally is furnished in excess of 
the amount absolutely needed a slight diminution following removal 
of the spleen need not necessarily cause gastric symptoms (for 
example the absence of complaint in many cases of achylia), and 
hence clinical observations in themselves mean but little. 

It does not follow that although the spleen has no pepsinogenic 
function it may not have some other relation to the stomach. Only 
further researches can elucidate this point. It seems likely, however, 
that at least the gastrosplenic circulation through the vasa brevia 
is of some significance, whether merely mechanically cannot be said. 
The hematemeses of the splenomegalies, especially those of splenic 
anemia, have been explained on the basis of gastric varices and 
obstruction to the gastrosplenic circulation, and from a clinical 
standpoint suggest at least a pathologic splenic-gastric interrelation- 
ship. 

From a critical review of the literature and my experiments I 
am led to believe that the spleen does not exert any influence on 
gastric secretion except possibly in a circulatory manner suggested 
by finding a slight diminution in the amount of secretion foUowing 
splenectomy. 

Shmmabt. 

The spleen and the stomach from the earliest times have been 
supposed to possess some close interrelationship. Baccelli, in 1868, 
demonstrated a gastrosplenic circulation through the vasa brevia, 
and first put forward the theory that the spleen plays a role in the 
elaboration of pepsin. Subsequent studies of this question have 
been made on dogs bj'' testing gastric secretion before and after 
splenectomy. This has been done by the use of gastric fistulas and 
Pawlow pouches and by the removal of secretory meals through 
the stomach-tube. Similar studies on humans have been made by 
gastric analyses after splenectomy for various reasons. The results 
of these experiments have been contradictory. They may be sum- 
marized as follows: 

1. Removal of the spleen causes a diminution of the proteolytic 
power of the gastric juice (Tarulli and Pascucci, Gallenga, Betti, 
Gross, Rusca, Soler and Madero). 

2. Injection of splenic extracts (Tarulli and Pascucci, Soler and 
Madero) and of leukocjdes and of extracts of lymph glands (Soler 
and Madero) increase the proteolytic power of the gastric juice of 
splenectomized animals. 

3. Removal of the spleen causes an augmentation of the proteo- 
lytic power of the gastric juice (Silvestri, Tini). 
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4. Removal of the spleen has no effect whatsoever on gastric 
secretion (Trampedach). 

The chief theory put forward by the first group of investigators 
has been that the spleen gives to the blood stream during digestion 
a substance which activates or leads to the further elaboration of the 
gastric enzymes, especially pepsin. 

In this experimental study I have reported data concerning the 
gastric secretion findings before and after splenectomy on three dogs 
with accessory stomach pouches (secretory meal of meat) and on 
two similar dogs serving as controls. Removal of the spleen in 
these experiments caused no noteworthy changes in gastric secretion 
except a slight diminution in the quantity of gastric juice obtained. 

I am led to conclude from my experimental inquiries and a critical 
review of the literature that a definite pepsinogenic function of the 
spleen has not been demonstrated and that the relation of the spleen 
to gastric secretion is probably merely vascular, the diminution in 
the amount of juice secreted after splenectomy being attributable 
to decreased gastric blood supply from injury to the gastrosplenic 
circulation. 
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EVENTRATION OF THE DIAPHRAGM, WITH REPORT OF 

A CASE.i 

By Elmer H. Funk, M.D., 

AND 

W. F. IManges, M.D., 

PHlnAPELPHIA. 


(From the Departments of Medicine and Roentgenology of the Jefferson Medical 

College and Hospital.) 

Among the rare lesions of the diaphragm is the condition origi- 
nally described by Petit in 1790 and terme'd by him eventration. 
This term, though generally used, is a misnomer because no abnor- 
mal opening of the diaphragm exists. Such an opening constitutes 
a hernia diaphragmatica vera when the projecting abdominal 
viscera are covered with peritoneum or a hernia diaphragmatica 
spuria when no peritoneal covering exists. In eventration there 
is simply a thinning or relaxation of the diaphragm, the layers 
remaining intact and the structure assuming an elevated or higher 
position than normal. Isolated witers have preferred such terms 
as these: “high position,” “elevation,” “dilatation,” “relaxation” 
and “congenital insufficiency.” Bajme-Jones, in 1916, collected 
the reported cases to that time and reported one of his own, making 
45 in all. Since that time we have been able to find reports of 2 
more. These cases with the one we report make a total of 48 
cases on record at the present m-iting. 

With regard to the etiology the weight of evidence would seem 
to favor .a congenital origin. Some of the arguments advanced 
are (1) its occurrence in the fetus and the newborn, (2) its asso- 
ciation with other congenital anomalies, (3) the involvement of 
the left side in almost all cases, which coincides with the complex- 
ity of the development of the left diaphragm, and (4) the absence 
of compression of the lung and contiguous structiues. 

1 Presented in abstract before the Association of American Physicians, Atlantic 
City, May 4, 1920. 
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Considered as an acquired lesion it has been supposed to follow 
disease of the muscle or of the nerves, and as a result of greatly 
increased abdominal pressure. Among the latter conditions preg- 
nancy, ascites and megalocolon are important in producing increased 
pressure. However, as Bayne-Jones points out, “If this factor 
of increased pressure in the abdomen bore an important etiologic 
relationship to eventration the frequencj'^ of pregnancy in general 
and oftentimes in the same individual should find a counterpart 
in a large number of women suffering from eventration of the dia- 
plu-agm.” As a matter of fact the lesion is uncommon in women. 
Among 45 collected cases there were 36 males and 9 females. 

The high position of the diaphragm due to the contraction of 
pulmonary fibrosis and adhesive pleuritis is a different lesion from 
that under consideration and will be discussed under diagnosis. 

The clinical notes of our case are briefly as follows: 

E. N., white, female, married, aged thirty-nine years, was 
admitted to the Jefferson Hospital on December 4, 1919, com- 
plaining of pain in the epigastrium and in the back with attacks 
of vomiting. 

Family History. Negative. 

Past Personal History.' Negative, except for the usual diseases 
of childhood. She states that she has always been in good health 
until the present trouble. No pregnancies. 

History of Present Illness. In September, 1919, that is about 
three months prior to coming under observation, she began to 
have pain in the epigastrium and left lower chest associated with 
attacks of vomiting. The pain radiated to the back. The pains 
have continued, with varying intensity, until the present time. 
At times they seem to bear some relation to the taking of food, but 
the relationship is not constant. Shortly after the onset the patient 
notieed that she became easily short of breath on exertion and was 
losing weight. The physician who saw her at the beginning of her 
illness made a diagnosis of gastrie neurosis and a roentgen ray at 
that 'time aided in the elimination of gastrie ulcer or eancer. 

.Physical Examination. This revealed the following: A fairly 
well-nourished adult female, no jaundice, eyes, mouth, ears and 
neck normal. Chest: Well formed and symmetric; expansion 
definitely limited on the left side, especially over the lower portion. 
Apex-beat not visible or palpable. Percussion revealed tympany 
below the third rib in the anterior axillary line, merging with the 
tympany over the stomach below. Posteriorly on the same side 
the percussion note below the middle of the scapula was high 
pitched and resembled the so-called flat tjunpany. The percus- 
sion note of the rest of the chest was clear and resonant. Breath 
sounds were everywhere normal except over the area of the altered 
percussion note on the left lower chest, where they were practically 
absent. During the auscultation of this area a sound suggesting 
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a splash was heard when the patient was moved. No coin sound 
could be elicited. The physical signs elicited suggested the possi- 
bility of a hydropneumothorax, and this was our provisional diag- 
nosis when the patient was admitted to the hospital. 

Blood; Examination revealed the following: Hemoglobin, 88 
per cent.; red blood cells, 4,700,000; white blood cells, 9600; differ- 
ential white cell count; large mononuclears, 8 per cent.; small 
mononuclears, 19 per cent.; poljmuclears, 69 per cent.; eosinophils, 
4 per cent. 

Urine; Examinations were repeatedly negative. 

A paracentesis of the left chest in the sixth interspace in the 
midaxillary line was negative. The fluoroscopic and stereoscopic 
x-ray examination revealed the following; 

The left diaphragm was found considerably higher than the 
right and does not move on forced inspiration. The dome-shape 
is retained and no adhesions are evident at the costoplirenic angle. 
The diaphragm has the appearance of an eventration, the cause 
of which is not apparent. There is just a suggestion of a slight 
amount of inflltration at the left apex. The barium meal in the 
stomach shows the cardiac end of the stomach in its proper rela- 
tion to the left diaphragm, but because of the enormous distention 
of the colon with gas we are unable to determine whether the 
stomach is normal or not. We believe that the position of the dia- 
phragm is not due to the gas in the colon. 

As we were preparing this paper for presentation before this 
Association we came across another case of high position of the 
diaphragm in a baby, a few days old, who was referred for a 
roentgen-ray examination for a fractured arm. The left dia- 
phragm was at the level of the second interspace. The heart was 
not displaced. There was no question of any abdominal trouble 
and there were no symptoms of any kind suggesting trouble either 
above or below the diaphragm. This case would seem to emphasize 
the congenital origin. 

Discussion. In the past most of the diagnoses were made at 
postmortem or operation. The sjnnptomatology and physical 
examination suggested a variety of lesions. In one group the 
symptoms were referable to the chest and pneumothorax, pneumo- 
hydrothorax, pulmonary fibrosis, chronic adhesive pleuritis with 
elevation of the diaphragm, etc., w^ere diagnosed. 

In another group gastro-intestinal symptoms predominated and 
the patient was considered as having a gastric lesion, a diaphrag- 
matic hernia, etc. With the advent of the roentgen ray many of the 
difficulties in the differential diagnosis of these lesions were cleared 
up. The case of Sailer and Rhein- illustrates well this point. 
Their patient was considered as having at various times either a 
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pneumothorax, diaphragmatic hernia, pulmonary cavity or an 
elevated diap^agm. The roentgen ray was taken immediately 
after death and not developed until after autopsy, but the study . 
of the plates showed , that the diagnosis could have been readily 
made by this method. 

The roentgen ray made the diagnosis in our case. In a niunber 
of physical examinations made after the roentgen ray had estab- 
lished the diagnosis we came to the conclusion that we could 
have been put on the right track if we had paid more attention 
to the. inspection and palpation of the costal margin movements 
as pointed out in recent years by Hoover. There was a dis- 
tinct widening of the subcostal angle on inspiration. The 
widening seemed to be due principally to a divergence of the left 
costal border. Several physicians who saw the patient with me at 
different times were able to verify this observation. The high 
position of the diaphragm placed it at a mechanical disadvantage 
in its function as an antagonist to the intercostal muscles. Low 
position of the diaphragm occurs in many of the conditions con- 
fused with eventration, such as pneumothorax, hydropneumo- 
thorax, etc., and, as a result of which, narrowing of the subcostal 
angle occurs. In certain forms of obsolete pleurisy with adhesions 
to the diaphragm and the chest wall and the diaphragm and lung 
there is likewise narrowing, according to Hoover, because under 
these conditions it has acquired a mechanical advantage in its 
traction to the costal border by reason of the adhesions which, act- 
ing as points of fixation, give approximately a straight line to the 
/ phrenic muscular strands from the central tendon to the left sterno- ■ 
costal region. 

Among the reported cases the left half of the diaphragm is noted 
as being involved in all forty-six instances excepting three. The 
dome is usually regular in outline in contradistinction to that 
which is seen in the elevated diaphragm of adhesive pleuritis. 
As the structure is thinned its outline on the fluoroscope screen 
is less distinct than the normal diaphragm shadow. The lung on 
the affected side is often hypoplastic. The heart is oftentimes 
normally placed, although it may be found displaced in either 
direction in involvement of the same half of the diaphragm. 

One of the arguments adduced in favor of the congenital origin of 
this lesion as against an acquired elevation due to the traction of 
adhesions is the external symmetry which the chest presents on 
inspection. This is in striking agreement with the observations, 
which Ellis® noted in his report of a case of congenital absence of 
the lung. This same writer collected eighteen instances of what 
appeared to be certain examples of the condition. In all of them 
the chest was externally sjunmetrical, the opposite limg, heart. 
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fluid or abdominal organs taking the place of the missing organ. 
If this is true in pulmonary aplasia it is likewise true in eventra- 
tion with pulmonary hj'poplasia, and is one of the strongest argu- 
ments against an acquired origin of the disease. In acquired lesions 
elevating the diaphragm to the extent seen in congenital eventra- 
tion there is obvious flattening of the chest wall. The lung is 
the seat of obvious and demonstrable disease and the roentgen 
ray shows many and dense shadows. The lung above the dia- 
phragm in eventration is normal unless there be some intercurrent 
pulmonary disease, such as pneumonia, which, however, has no 
etiologic relationship to the diaphragmatic condition. The inspec- 
tion of the chest reveals nothing of note as far as symmetry is 
concerned. In cases of eventration associated with aplasia of the 
lung on the affected side the opposite lung may be enlarged suffi- 
ciently to extend over and furnish sufficient pulmonary tissue to 
give physical signs on the side of the absent organ. Even in 
hjqioplasia the opposite lung may extend over to the hjqioplastic 
side. Clinically it is not possible to demonstrate such overlapping. 
Even with the roentgen ray considerable difficulty may be encount- 
ered unless the shadows of the bronchial tree are clear and suggest 
a different distribution than normal. 


THE RELATIVE VALUE OF LABORATORY AND CLINICAL 
METHODS OF STUDY IN THE DIAGNOSIS OF 
TUBERCULOSIS.! 

By F. M. Pottenger, M.D., 

MONROVIA, CAL. 


During the past three or four decades medicine has undergone a 
greater development than in all preceding centuries. The fact that 
we have lived during that time and been a part of that development 
makes it difficult for us to view this progress in its proper perspective, 
so we must leave the final estimate of this era to future generations. 
We may, however, not without profit stop and consider some of the 
general trends of this age and see where we have gone and where we 
are going. 

This era has been marked by several particular characteristics, 
among which may be mentioned: (1) The development of bac- 
teriology with the light which it has shed upon the causative factors 
of.manj' diseases; (2) the intensive study of pathologic anatomy, 
familiarizing the physician with the macroscopic and microscopic 

* Read before the Medical Society of the District of Columbia, Washington, 
D. C.. October 20, 1920. 
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characteristics of the tissues as affected by disease processes, at first 
in the dead, and later in the living as found at operation; (3) the 
development of biochemistry with its revelations as to the reactions 
which take place within the body; (4) the development of the 
necessary technic to solve the problems in the various fields of 
laboratory research; (5) a gradual dependence upon laboratory and 
mechanic measures in study in preference to clinical observation; 
(6) the gradual development of specialties for the intensive study of 
subjects, diseases and methods. 

We have now arrived at a stage of development where we can be 
proud of our profession and its achievements. While medicine is 
still far from being an exact science, we have eliminated much of the 
inexactness and have located some of that which remains. It is 
still well for us, however, to pause and see if we are working to the 
best advantage and developing in that manner which will be most 
productive of advancement for the future. 

Sir James MacKenzie, that great teacher of modern medicine, 
possessed of a keen imagination and endowed with a broad vision, 
has pointed out many of the errors to whieh medicine has com- 
mitted itself and has endeavored to direct present and future investi- 
gation into channels which will make it broader, more practical and 
more efficient. 

The laboratory age will probably always stand out as the golden 
age in medicine. It is impossible for use to eoneeive of another like 
period of time in which so many truths could be revealed as in the 
period through which we are now passing. To be sure progress will 
continue and present knowledge will be elaborated and made more 
accurate and more practical. Such an era of progress through 
which we are now passing forces many hardships upon those who 
must keep pace with the advancements. With the truths which 
have been enunciated there have also been many half-truths and 
much error, all of which must be segregated and properly evaluated. 
This is a task which now lies before us. 

With the preponderance of laboratory study has naturally come 
the revelation of a preponderance of laboratory faets, and these have 
absolutely dominated the medical mind. Things outside of the 
laboratory have been minimized and considered less worthy of study. 
Even the application of the ascertained facts in the clinic has been 
looked upon as being less worthy than their discovery. The result 
has been not so much an exaggeration of the importance of the 
laboratory, for its importance can hardly be exaggerated, but a 
relative minimizing of the value of study and investigation carried 
on outside of the laboratory. The time has now come, however, 
when we must devote greater study to this non-laboratory side. 
We must devote more time to investigating the patient. We must 
remember that he; too, is a laboratory in whieh actions are followed 
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by reactions. It is our duty to observe and investigate the patient 
with the same zeal and earnestness that ,our workers have been 
investigating his disease— its pathology, bacteriology and chemistry. 

Then, too, this era through- which we are now passing has been 
characterized by the development of mechanical methods of 
examination. The general tendency has been toward measuring 
things by the microscope, test-tube and mechanical devices, and 
away from study which depends upon man's power of observation. 
While these methods are extremely important and our modern 
scientific medicine has been established through them, yet there is 
something lacking which must be supplied if we will have medicine 
rounded out so as to meet the requirements of the patient. It seems 
to me that- there are two outstanding needs in medicine today: (1) 
The correlation and unification of the recent scientific discoveries 
which have been made, and (2) more accurate clinical observation. 

While all should know better, yet the opinion seems to be preva- 
lent that laboratory and mechanical means of arriving at truth are 
accurate while clinical observation is inaccurate. To emphasize 
this opinion, laboratory and mechanical measures are termed methods 
of precision, intimating that clinical methods are naturally inaccu- 
rate. Nothing could be further from the truth. The laboratory 
and mechanical measures have back of them the errors incident to 
the reaction and the apparatus plus the errors of the observer; while 
clinical observation has the errors of the observer only. These I 
shall illustrate later in my discussion. 

One -cannot practise medicine alone by data obtained by the 
microscope, in- the test-tube and through so-caUed apparatus of 
precision. The patient must be considered. There has been 
entirely too much of a tendency to reduce things to so-called normal 
standards. ■ There can be no absolute normal as long as individuals 
differ as- they do. Difference makes human beings interesting 
as individuals and makes their reactions differ in disease. He who 
tries to reduce all maximum daily temperatiues to 98.6°; all pulses 
of men to 72 and of women to 80; blood-pressures during middle 
life to 130; and- the time of the meal leaving the stomach to six 
hours is trying to practise medicine mechanically. He is omitting 
consideration for the most important element in disease, the patient 
who has it. This is the man who removes tonsils or sacrifices teeth 
if a patient has an ache, a temperature of 99° and a tired feeling 
without finding out the cause. He also condemns a nervous woman, 
with a blood-pressure of 180 to invalidism, simply on the blood- 
pressme reading alone. 

It is now time to make advances. In order to do so we^ must 
evaluate these measures and learn what is error and wherein the 
error lies. One great error has been to think of tests apart from the 
patient tested; to think of each test as an entity when in reality it is 
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simply a procedure applied to some portion of the human body in 
order to determine certain of its characteristics. 

Oiu rapid development has favored or made necessary specializa- 
tion, and specialization in turn has hastened the discovery of scien- 
tific facts. Unfortunately it has also had a disintegrating infiuence 
upon medicine as a whole, for illogically it has divided the human 
body into parts and separated them from the whole. 

One of the greatest criticisms that can be made of modern medicine 
is that all of this study along special lines, of individual diseases, 
individual organs and systems of the body and individual methods,’ 
has emphasized the part and minimized the whole. It has empha- 
sized disease processes and methods of examination and minimized 
the patient. It is now time to realize the importance of the patient, 
to emphasize that the blood, mine and sputum examined in the 
laboratory, and the heart, lungs, eyes, throat and stomach which 
are now presided over by separate specialists all belong to a patient; 
and that the patient’s organs and tissues are so linked together that 
every part is influenced by every other part and that every part 
influences the whole. 

The necessity of correlation and unification then is self-evident. 
In order to do this we must know the patient and his reactions. The 
reaction of the normal individual belongs to the study of physiology, 
his reactions when ill, when a patient, belong to pathologic physi- 
ology. In the past it has been emphasized that the best clinician 
was the one who was well grounded in pathologic anatomy. This 
has probably been true, but I seriously doubt whether it will 
hold for the future. While diseases produce pathologic-anatomic 
changes in tissues, they also produce injuries to the organism which 
are recognized as symptoms. These symptoms are changes in func- 
tion or pathologic physiology. Therefore the best clinician in the 
future will be the one who is not only grounded in pathologic 
anatomy but lilmwise in pathologic physiology; in other words, the 
physician who knows the disease and the disease process and at the 
same time understands the patient’s normal and patholpgic physio- 
logie reactions. 

It would be erroneous to say that clinical observation today is a 
lost art; it is the truth, however, that it has lagged behind other 
methods of investigation. It has not kept pace with laboratory 
investigation. Clinicians have been particularly remiss in not 
keeping themselves informed of discoveries in physiology. They 
have not learned to read the actions and reactions of patients in 
terms of physiology, which they must do if they would be good 
observers and accurate interpreters of their observations. 

They must know and learn to recognize the differences in the 
patient’s physiologic reactions in the presence of disease just as they 
have learned to know and recognize the pathologic changes as 



356 , pottenger: diagnosis ok tuberculosis 

revealed macroscopically or microscopically, or in the .test-tube in 
the presence of disease. We would not hark back to the good old 
times in the pre-laboratory days when all there was in medicine was 
a doctor with common-sense and human feelings who knew only 
what he read in his patient; but we do look forward to the future 
when the practice of medicine will be based on an understanding 
which comes from a combination of facts derived from both labora- 
tory investigation and accurate observation of the patient, inter- 
preted by a mind which knows the patient no less than he knows the 
disease. 

The principles herein discussed may be well illustrated in the 
development of our knowledge concerning tuberculosis. From the 
time of Hippocrates it has been the task of medical men to study 
tuberculosis. For centuries they groped in the dark, yet every now 
and then a new observation wasmade w'hich materially increased the 
sum total of knowledge of the disease. At first knowledge depended 
almost wholly on observation of the patient, then later this observa- 
tion was supported by crude pathologic observations; later by more 
accurate methods; but the greatest aid to progress during the last 
part of the eighteenth and the first part of the nineteenth centuries 
came when Auenbrugger, Skoda and Laennec made their contribu- 
tions to the study of thoracic disease. 

Louis in his preface to the second edition of Researches on Phthisis 
(1843) gives a splendid picture of the state of investigation at the 
time. He praised the researches of Bayle and Laennec as adding 
greatly to the knowledge of the subject but insisted that progress 
could be made only by recording and studying sjunptoms and then 
comparing them with the condition of the organs found after death, 
which is a correlation of the pathologic physiology' with the patho- 
logic anatomy'. He recorded the number of times each symptom 
occurred in a group of patients and tried to analy'ze the patients in 
such a way as to explain why such and such a symptom was present 
in one patient and not in another. 

He says: “I was led to the adoption of this method, designated 
as that of numerical analysis, not by choice, but naturally, involun- 
tarily and necessarily, solely because I seriously helievei what it has 
long been the fashion to repeat concerning medical^ science— namely, 
that it is a science of observation and observation purely.” He 
then quoted Trousseau, who expressed his opinion of this method of 
medical study as follows: “I was one of the most violent and 
unjust detractors of this method; I did iwt understand it. Now that 
I have studied it I feel that it alone is capable of ensuring the solid 
advancement of our science, that it alone can enable the observers 
of one age to avail themselves to useful purpose of the labors of 
preceding ones, and slowly raise a structure which the reveries of a 
Galen or a Paracelsus must fail to overturn.” 
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While these observers were rejoicing in the apparent security of 
methods based upon clinical observation and the study of the 
patient, developments were taking place which a little later were 
to withdraw attention from the patient and center it upon the 
pathology produced in the lung and the tubercle bacillus which 
caused the pathology. Then for a time clinical observation and 
study of the patient lagged and physicians became afraid to give an 
opinion on a case of suspected tuberculosis unless such an opinion 
was based on laboratory examination. 

During the last few years an ever-increasing number of clinicians 
have been made to see the futility of depending on the laboratory 
for progress in the diagnosis of early tuberculosis. They are 
convinced that laboratory methods should be supplemented by more 
intense study of the patient; or what represents their opinion still 
better, they believe that intensive study of the patient should come 
first and that this should then be supplemented by laboratory study. 
The diagnosis should not depend on the laboratory findings, but the 
laboratory findings should be weighed along with those elicited by 
clinical methods and the diagnosis be based on the analysis and 
correlation of all data obtained. The diagnosis should be the 
result of a process of reasoning. 

We shall now proceed to analyze the methods of diagnosis, particu- 
larly of early tuberculosis; for it is early tuberculosis that we must 
discover if we wish to make satisfactory progress in treatment. 

The most useful and most commonly employed methods of ex- 
amination for pulmonary tuberculosis are: (1) Clinical history; 
(2) physical examination; (3) examination of sputum; (4) roentgen 
rays; (5) tuberculin test; (6) complement fixation. 

. Of these, through clinical history and physical examination, the 
physician elicits data directly from the patient. The examination 
of sputum and complement fixation are wholly impersonal and the 
tuberculin test and roentgen rays are quasi personal. The roentgen 
rays might be classed as a laboratory method and the tuberculin 
test as a clinical method. 

Sputum Examination. Of the purely laboratory methods we 
shall first discuss the examination of sputum : Sputum in suspected 
tuberculosis should be examined (1) for tubercle bacilli; (2) for the 
presence of albumin; (3) for lymphocytes. When tubercle bacilli 
are present in the sputum there is no question of the presence of 
pulmonary tuberculosis. This does not indicate, however, that 
the disease is active, for cases of old chronic quiescent tuberculosis 
will often show bacilli in the sputum, although no signs of clinical 
activity are present. In this they are tubercle bacillus carriers the 
same as certain patients are tjqihoid carriers. This is of interest 
mainly as a scientific fact and should not upset anyone’s mind and 
make hun worry, Avondering if he has recommended patients for 
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care and treatment who did not need it. It is one of those facts in 
medicine which should be known but which will be employed 
infrequently. 

The presence of tubercle bacilli in the sputum of the patients who 
present for chest examination, for all practical purposes, may be 
taken as meaning the presence of active pulmonary tuberculosis. 
Thus far this method of examination is of great value. On the other 
side, however, the absence of bacilli cannot be taken as meaning the 
absence of tuberculosis. Tuberculosis is often present, sometimes 
even in a widely scattered area, and at times may be causing marked 
clinical symptoms without the tubercles rupturing and bacilli 
appearing in the sputiun. In fact, most patients show symptoms 
.which to the alert diagnostician would warrant a diagnosis of active 
tuberculosis, before bacillus-bearing sputum appears. Secondly, 
the usual methods of diagnosis are subject to far greater error 
than is generally believed. I am surprised to find how generally 
the results are considered absolute for the specimen examined. 
Ordinary methods of treatment and staining sputum will detect 
bacilli if present in 2000 to a cubic millimeter. The most refined 
method with which I am conversant, that of homogenization, by 
treating the sputum with gasoline or xylol and shaking will enable 
one to find them if present in munbers of 200 to a cubic millimeter. 
Then, too, if a sample of sputum only is taken a great source of error 
creeps in, as patients with early tuberculosis may expectorate ten 
times a day, but expectorate bacilli only once; so, by a sample, the 
chances of failure would be nine out of ten. 

For the examination of sputum in cases suspicious of early 
tuberculosis, it should be collected for twenty-four hours or for three 
days and homogenized before examination, othervuse the examina- 
tion is unreliable. Even then the data are of no value in those cases 
in which tubercles have not yet broken down. 

Sputum in cases suspected of early tuberculosis should also be 
examined for the presence of albumin. The presence of albumin, 
except in the smallest quantities, is suspicious of tuberculosis in 
patients who are not suffering from pulmonary abscess, bronchiec- 
tasis and the infected bronchi which are now so common since the 
influenza epidemic. When these are present they, too, produce the 
albumin reaction. 

The presence of lymphocytes in the sputum beyond 30 per cent, 
is also suspicious of a tuberculous lesion. 

The examination of the sputum is thus surrounded by more errors 
than are usually recognized. 

Complement Fixation. Complement fixation is an immunity reac- 
tion but has many sources of error. It is theoretically positive in 
all cases of active tuberculosis. Practically, however, there are 
certain patients who have bacilli in the sputum who will not react. 
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and Certain others who have slightly active foci without symptoms 
who will shoAv a positive reaction. As an isolated test it would be 
unsafe to follow in diagnosis, but interpreted in conjunction with 
other data it is of value. 

Roentgen Rays. The roentgen ray may be used to great advan- 
tage in the diagnosis of pulmonary tuberculosis. In order to be of 
value in the detection of early clinical tuberculosis, however, it 
should be operated and interpreted by those who are expert in its 
use; and, even in the hands of many of these the result is doubtful. 
I have my doubts whether it should ever, except in the hands of a 
real genius, be relied upon wholly for a diagnosis. In conjunction 
with other data it is very valuable. Aside from the purely scientific 
discussion of the question as to which method is the more reliable in 
the diagnosis of pulmonary tuberculosis, the roentgen ray or clinical 
examination, the roentgen ray has a great field of usefulness in the 
detection of comparatively early tuberculosis, and should be used 
generally and routinely in cases in which the clinician is in doubt. 
The diagnosis, however, should be made on data obtained by all 
methods of examination and not by the roentgen rays alone. 

Tuberculin Tests. Personally I have had much more help from 
the various tuberculin tests than most of those who write on this 
subject indicate. Here, too, it is the interpretation after careful 
technic that counts. The tuberculin test like complement fixation 
is an -immunity reaction. Immunity reactions are theoretically 
strongest when the body cells are busy combating antigen— that is, 
when the cells are fighting an active tuberculosis. Then they should 
produce more antibody, and this in turn, in coming in contact with 
the antigen artifically introduced, should produce a more marked 
reaction than when an active infection is not present. After 
comparing the tuberculin reactions in several hundreds of cases of 
suspected tuberculosis, with my opinion based on other methods, I 
find that a prompt marked reaction coincides closely with my 
opinion of clinical activity and a slight reaction or a delayed reaction 
coincides with my opinion of partial quiescence. I employ either 
the intradermal test, using to ^ c.c. of a 1 to^ 5000 dilution 
of Koch’s 0. T. injected between the layers of the skin, or the 
cutaneous test using full strength of Koch’s O. T. I prefer the 
intradermal. 

This test must not be relied upon any more than the complement 
fixation and roentgen rays in making a diagnosis. It is only one 
source of obtaining information, but one that at times offers con- 
siderable aid. It should always be used in conjunction with the 
purely clinical methods. 

It is evident from our discussion so far that these laboratorj’^ and 
quasi clinical methods have an important place in furnishing data to 
be used in the diagnosis of clinical tuberculosis. It is equally 
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evident that it would be unscientific and unwise to depend alone 
for diagnosis on any one of these methods. They should be inter- 
preted only in conjunction with the data obtained by other and 
especially clinical methods. Unfortunately none of these methods 
gives an idea of the patient and the resistance which he is showing 
to the infection. 

Clinical History. The clinical history elicits the various ways in 
which the normal physiologic processes of the body are disturbed. 
It is a physiologic inquiry. The facts are revealed either by the 
description of the patient— subjective sjunptoms— or by the percep- 
tion of the observ^er— objective symptoms. No matter how revealed 
they express the manner in which the normal physiologic processes 
of the body have been disturbed. 

This leads us to inquire how the physiologic processes of the body 
are controlled ? So far as is known every act in the body is controlled 
either bj’ the nerves or the endocrine glands; or by these conjointlj'’; 
and these are subject to two classes of stimuli, physical and psychical. 

Therefore in studying and interpreting symptoms it is necessary 
to know what there is in the disease, tuberculosis, which disturbs 
the nenmus system and also what there is that disturbs the endocrine 
glands; and, further, in what way these stimuli act and what sjTup- 
toms are produced by each. It can readily be seen that the symp- 
toms of tuberculosis must vary according to the stability of the 
nervous and endocrine systems. This will make them differ in 
different individuals and in the same individual at different times. 
I recently observed a patient who developed an active clinical 
tuberculosis at the same time that she was developing a post- 
adolescent hjqiopituitarism. She gained some thirty pounds in 
spite of the earlj'' active tuberculosis. 

In order to make our clinical observations of greatest value we 
must start with an adequate conception of the disease pulmonary 
tuberculosis and the manner in which it disturbs the normal physio- 
logic action of organs. Starting with the conception that pulmonary 
tuberculosis is an infectious inflammation, chronic in nature, which 
(1) disturbs the nerve and endocrine balance of the patient and 
particularly produces sympathetic effects by toxins which are liber- 
ated from the disease areas, and in this manner produces general 
symptoms, and (2) irritates nerve-endings in the lung and in this 
manner produces reflex sjmptoms, we have a basis for explaining 
two groups of common sjmptoms found in this disease. 

On this conception I have classified most of the symptoms of 
pulmonary tuberculosis into two groups, the toxic and the reflex. 
To these I have added one more in early tuberculosis, in which I 
place those sjmptoms which are incident to the disease itself; and 
still another in advanced tuberculosis in which are placed the sjmp- 
toms and syndromes which result from the disease. 
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This classification is shown in the following groups : 


SYMPTOMS OF TUBERCULOSIS IN GROUPS ACCORDING TO ETIOLOGY. 


Group I. 

Group II. 

Group III. 

Symptoms duo to 

Symptoms due to 

Symptoms due to the 

toxemia. 

reflex cause. 

tuberculous process per se. 

Malaise . 

Hoarseness 

Frequent and protracted 

Lack of endurance 

Tickling in larynx 

colds. 

Loss of strength 

Cough 

Spitting of blood. 

Nerve instability 

Digestive disturbances 

Pleurisy. 

Digestive disturbances 

(hypermotility and 

Sputum. 

(hypomotility and 

hypersecretion, which 


hyposecretion) 

may result in loss of 


Metabolic disturbances, 

weight) 


resulting in loss of 

Circulatory di.sturbances 


weight 

Chest and shoulder pains 


Increased pulse-rate 

Flushing of face 


Night-sweats 

Apparent anemia. 


Temperature 



Blood changes 

i 



SYMPTOMS WHICH RESULT FROM PULMONARY TUBERCULOSIS. 


Respiratory changes. 

Dyspnea. 

Circulatory changes. 

Changes on part of nervous system. 
Changes in blood. 

General metabolic changes. 
Degenerative changes. 

Menstrual irregularities. 

Other changes in internal secretions. 


When the symptoms are analyzed and grouped in this manner 
they have a very different meaning from that which is attached to 
them when treated individually. The presence or absence of 
certain symptoms and the presence of certain ones in combination 
give a basis for not only suspeeting a tuberculous process but for 
judging whether or not it is active. 

If we discuss the meaning of these groups we see that Group I is 
made up of some of the very common symptoms of active tuber- 
culosis; but it is necessary to emphasize the fact that these symptoms 
varying in their combination and in the degree of their severity are 
not pathognomonic of the toxemia of tuberculosis, but are the same 
though differing in severity, in all toxemias. Many of this same 
group may be present in cases of nerve or endocrine unbalance and 
many of them are due to overwork. So there is nothing in this 
group Avhen taken alone upon which we may base a diagnosis of 
active tuberculosis. It is a group due to general nerve and endocrine 
distinbances and when due to active tuberculosis is indicative of 
toxemia. 

Those symptoms found in Group II are due to reflex action. 
They are caused by the inflammatory process in the lung acting 
upon the sehsorj’- fibers of the vagus and sympathetics and sending 
impulses centralward to the medulla and cord and there transferring 
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them to the nerves which go to other structures to produce action. 
This group contains those symptoms which are usually designated 
as “ functional.” It is characteristic of them that the impulse arises 
in one structure and the disturbed function occurs in another. It 
will be noticed that all of these symptoms point away from the lung; 
the first three point to the larynx, the fourth to the gastro-intestinal 
canal, the fifth and seventh to circulatoiy disturbances and the sixth 
to skeletal structures. 

There is nothing in this group which, when taken alone, would 
warrant a diagnosis of active pulmonary tuberculosis; but when 
those symptoms on the part of the larynx are combined with 
sjnnptoms of Group I lasting more than a few days or lasting a few 
days and recurring, then we feel quite sure that the cause is not in 
the larynx but in the lung. Digestive disturbances associated with 
symptoms of the toxic group are very suggestive, and especially if 
laryngeal irritation is present. Flushing of the face with cough is 
especially suggestive and will nearly always be accompanied by toxic 
symptoms. Chest and shoulder pains, particularly the dull aches, 
are suggestive but need other symptoms to point to activity. 

The symptoms in the last group (Group III) are due to the tuber- 
culous process fer se. This may not be a happy designation for 
this group, but it has the recommendation of being suggestive. 

Frequent and protracted colds of tuberculous origin are accom- 
panied by other symptoms of Groups I and II, and from their 
frequency or the fact of their repetition may be considered as being 
due to a chronic process, the most common of which is tuberculosis. 

Spitting of blood should always be considered as being due to 
tuberculosis unless another cause is obvious. In this I do not mean 
a streak or a speck of blood, but free, bright blood. This symptom 
may appear unaccompanied by others; but, as a rule, if of tubercu- 
•lous nature, will have some symptoms of Group I and II or others of 
Group III, precede, accompany or follow. 

Pleurisy either dry or accompanied by effusion is usually of a 
tuberculous nature. It is nearly always accompanied by laryngeal 
irritation, often by flushed face, and usually by some of the symp- 
toms of Group I. It always means active tuberculosis and should 
be heeded as a sign of such. 

Sputum may be a result of the stimulation of the mucous glands 
of the bronchi by the tuberculous process or consist of the secretions 
from ruptured tubercles. If due to tuberculosis it is usually accom- 
panied at least at times by laryngeal irritation and other reflex 
sjmptoms and some of those belonging to Group I. 

" It can readily be seen that the most important group of symptoms 
from the diagnostic point of' view is Group III. It is further 
e'sddent that few of these symptoms occur alone. They are usually 
so combined as to make the meaning quite plain if carefully analyzed. 
By eliciting a careful history, and following this group of symptoms 
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little doubt should remain in the examiner’s mind as to the presence 
or absence of active tuberculosis; and the valuable part is that the 
diagnosis can usually be made before bacilli appear in the sputum. 

Physical Examination. The data obtained on physical examina- 
tion above all other methods is based upon the observation and skill 
of the examiner. ' In it he aims to determine what pathologic 
processes are present by methods which reveal disturbances in the 
normal anatomic and physiologic condition. 

The changes which are found on physical examination are usually 
discussed as though they were anatomic disturbances; but such is 
not the case. They are partly anatomic and partly physiologic, 
and the physiologic changes, if one understands that part of visceral 
neurology which pertains to the lung and pleura, are just as definite 
as the anatomic changes. 

Auscultation and percussion have long been depended upon as 
affording the best diagnostic data in pulmonary tuberculosis. This 
is partly due to the fact that it is generally believed that the examiner 
is examining the lung tissue more directly than in any other manner. 
When one considers all the difficulties and errors which are incident 
to these methods in early cases of tuberculosis, he is forced to the 
conclusion that the data obtained through them would be much 
easier of interpretation if substantiated by data from other methods. 
This is why other methods have been searched for so diligently. 

I desire in the remaining portion of this paper to discuss certain 
physiologic changes which result from the infection in the lung 
which furnish this corroborative evidence, or which may be taken 
as giving primary evidence to be corroborated by the findings on 
auscultation and percussion. 

There has been a tendency in examining chests to direct the 
attention too 'much to the changes in the lung. While these are 
what we wish to determine, yet we must not consider that we can 
auscultate and percuss the lung alone. The percussion note is made 
up of vibrations set up in all of the tissue which come in the path of 
the percussion impulse and is modified by all adjacent structures, 
even the surroundings of the patient. Therefore percussion 
examines the skin, subcutaneous tissues, muscles, bony thorax, 
lung and all adjacent structures which modify the impulse. The 
tension of the soft tissues as revealed, especially in the degeneration 
of the subcutaneous tissue and muscles and the increased muscle 
tone, often make up most of the departure from normal in the 
percussion note. This is particularly true in percussion over the 
apices from the second rib upward in early tuberculosis. IWien 
active pulmonary tuberculosis is present the scaleni, which are 
inserted in the ffist and second ribs, the sternocleidomastoideus, 
which is inserted in the sternum and clavicle and the pectoralis 
which is spread out over the surface of the ribs, all show increased 
tension; and so produce a fixing of the, upper portion of tlie chest 
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wall. Percussion through this fixed area and through the tense 
muscles must of necessity produce greater changes in the percussion 
note and percussion resistance than can possibly be produced by 
the few tubercles in the lung. Personally I believe this causes the 
major portion of the percussion changes that we have been ascribing 
to the infiltration in the lung in early tuberculosis. 

This same is true of auscultation though to a lesser degree. The 
changes on auscultation are not all due to the modifying of the 
sounds in the lung. The muscles, subcutaneous tissue, ribs and 
other structures change and modify them, too. One hears a murmur 
not whollj’' unlike that due to respiration over contracting muscles. 
In complete pneumothorax and empyema the chest wall with its 
coverings gives fair imitation of the respiratory murmurs, although 
there is no pulmonary tissue underlying. Examiners must not 
concentrate too much on the lung but must consider all adjoining 
and modifying structures. 

In passing I should like to call attention to an almost wholly 
unknown and neglected method of diagnosis which depends upon 
anatomic change for its value and which in my hands has proved of 
great value. I refer to palpating or feeling the anatomic changes 
in the lung. Palpation is as accurate as percussion at its best 
without being subject to so many errors. Different density in the 
lungs, mediastinum and pleura may be felt by a light palpation- 
light touch palpation. Infiltration, empyema, cavitj', pleural 
exudate, thickened pleura, the borders of the lungs, the heart and 
the liver may all be detected by palpation; in fact, everything that 
can be detected by percussion, and some of it without the error that 
is incident to the percussion stroke Avhich sets up vibrations extend- 
ing to adjacent structures. One palpates or feels more directly 
than he percusses. Aside from this method being of great value in 
diagnosis, it offers proof of the superiority of light over heavy 
percussion. 

There are certain disturbances in physiologic action in pulmonary 
tuberculosis which are visible to the eye and recognizable on palpa- 
tion. I refer to the motor and trophic changes in the muscles, 
skin and subcutaneous tissue, which are reflexly produced by the 
inflammation in the lung. These reflexes are of especially great 
diagnostic import because they affect skin and subcutaneous areas 
and groups of muscles which are distinctive. Barring the diaphragm 
there is no other organ, except the heart on rare occasions, which 
produces reflexes in these structures. 

The structures which show the pulmonary motor and pulmonary 
, trophic reflexes are as follows: 

1. The pulmonary motor reflex expresses itself in those muscles 
which receive their innervation from the cervical segments of the 
cord, particularly the sternocleidomastoideus, scaleni, pectoralis, 
trapezius, levator anguli scapulfe, rhomboidei and diaphragm. 
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2. The pulmonary trophic reflex is shown in the skin, subcuta- 
neous tissue and muscles supplied by the cervical segments of the 
cord, particularly the III, IV and V segments. This means the 
skin and subcutaneous tissue from the chin to the second rib 
anteriorly and from the base of the skull to the spine of the scapula 
posteriorly; and the muscles belonging to the shoulder girdle, and 
the diaphragm, as mentioned above. 

This pulmonary reflex is produced by impulses arising in the 
inflamed lung. They are carried to the cord by the sensory sym- 
pathetic neurons and there transferred to ascending neurons which 
carry them up into the cervical part of the cord and these again 
transfer them to motor and sensory spinal nerves which supply 
the tissues above mentioned as the seat of the reflexes. The cause * 
of these reflexes is identical with those which are so well known in 
connection with the appendix, gall-bladder and stomach, except 
that instead of the afferent impulse which is carried to the cord 
finding efferent motor and sensory nerves in the same segment with 
which to complete the reflex, in case of the lung, it must be transferred 
upward in the cord to the cervical segments. This variation is 
based on embryologic differences. 

The motor reflex which shows an increased tonus (spasm) of the 
muscles may be seen on inspection or detected by palpation. It 
may also be detected by the effect which it produces in limiting the 
respiratory movement. On inspection of the muscles themselves, 
particularly the sternocleidomastoideus, trapezius, levator scapulse 
and rhomboidei they may be seen to stand out more prominently 
than normal and on palpation they reveal an increased tonus or 
spasm. This increased tonus is also detected in the scaleni. The 
effect of the reflexes is to shorten the muscles, and this shows in 
a limitation of movement. This is particularly produced by the 
scaleni above and the diaphragm below. That the infiltration itself 
in reducing the elasticity of the tissue of the lung particularly in 
advanced cases, is also a factor in lessened motion is quite probable; 
so are pleural adhesions either at the base or elsewhere; but this 
lessened motion often appears early in the disease when the amount 
of tissue involved is scarcely sufficient to be considered, and when 
pleural adhesions do not seem to be present; at a time when the only 
factor which seems capable of producing it is the reflex muscle 
tension. 

These two symptoms then, the increased muscle tonus, particu- 
larly as detected on palpation, and the lessened respiratory^ move- 
ment, are just as much symiptoms of physiologic disturbance as are 
the symptoms detailed above under the discussion of clinical history. 
As such they are among the most evident, therefore most depend- 
able, symptoms indicative of active inflammation in the lung; and 
because of their localization in definite groups of muscles their 
presence suggests pulmonary disease. 
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The puhnonary trophic reflex shows as degeneration of these same 
muscles and of the skin and subcutaneous tissue above the second 
rib anteriorly and the spine of the scapula posteriorly. This is 
indicative of clironic inflammation and would be of no value in the 
diagnosis of early tuberculosis were it not for the fact that clinical 
tuberculosis usually manifests itself long after the lung tissue has 
been invaded. Chronic inflammation means chronic stimulation, 
and this results in injury to the neurons in reflex relationship to the 
parts inflamed. This results in trophic change, lack of nutrition and 
degeneration. These degenerations, then, which are evident at a 
glance and more so on palpation, tell at once that the patient under 
observation has probably had a chronic inflammation in the lung. 
Tuberculosis is the one chronic inflammation which produces the 
greatest amount of reflex degenerative change, although chronic 
infected bronchi, unresolved pneumonia, pulmonary abscess and 
other clironic infections produce some. If the history gives no 
evidence of other conditions, or if the degeneration is marked, the 
evidence is strong of tuberculous infection being in the underlying 
lung. Degeneration in these tissues when symptoms suspicious of 
active tuberculosis are noted, now that we know the tendency for 
old infections to become reactivated and furnish foci from which 
the disease may spread, offers valuable diagnostic suggestions; 
and if accompanied by spasm in the muscles of the shoulder girdle 
practically makes a diagnosis of a reactivated tuberculosis. 

Diagnosis is a process of reasoning. It is not made on one thing 
alone. Relationships between cause and effect must be seen and 
appreciated. Data must be carefully considered and correlated. 

From our discussion we can see how advantageous it would have 
been had clinical observation kept pace with laboratory research 
during the period of development of our knowledge of tuberculosis; 
and with our knowledge brought to its present state, the one out- 
standing cry is for more thorough clinical study. It now offers the 
greater and apparently the more fruitful field. The patient should 
be studied more intently and his body reactions should be recognized 
and interpreted with greater accuracy. Without belittling in the 
least the magnificent work produced by the laboratory I wish to 
assert with emphasis that no laboratory method alone or no combi- 
nation of laboratory methods will ever give the clinician a knowledge 
equal to that which comes from observing and analyzing the patient. 
Looking into the future we have an increasing confidence that 
clinical observation and research will be prosecuted with greater 
zeal and that it will produce a better balanced science of medicine 
and one which will be better able to satisfy the requirements of the 
patient. 
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PSEUDO-RUBELLA.i 

Bt Thompson S. Westcott, M.D., 

ASSOCIATE IN DISEASES OF CHILDREN, UNIVERSITY OF PENNSYLVANIA. 


During the last -ten years of practice among infants and young 
children it has been the fortune of the writer to encounter, at more 
or less considerable intervals of time, isolated cases of a febrile 
eruptive malady of infancy which have so closely resembled each 
other in general characteristics as to suggest the definite symptom- 
complex of a mild infection resembling, but apparently differing 
from, rubella in several important features. 

This pseudo-rubella, as it may be called for the present, seerhs to 
be confined to infants between the age of eight or ten months and 
twenty months to two years, and in every instance observed has 
occurred in private practice in children who have in the majority 
of the cases had older brothers and sisters to whom a disease of the 
contagious character of rubella could easily have been communi- 
cated. In not one of the 10 cases observed has the attack been 
preceded by a similar affection or by rubella in the other children of 
the family, nor has any instance of communication of the disease or 
of rubella to other children been observed. The resemblance to a 
mild rubella has been so striking that this diagnosis always has been 
most carefully considered, and in each case efforts were made to 
trace possible exposures to this contagion but without success. 
While this failure is not remarkable, the absence of communication 
of a similar disease or of rubella is certainly noteworthy. 

These cases have always been observed singly and unexpectedly, 
never during the prevalence of an epidemic of rubella, and have 
recovered so promptly that little opportunity has been offered for 
exhaustive study other than careful noting of the clinical features; 
and it is therefore with the hope that others may have wider oppor- 
tunity of observation that the vTiter ventures to present this purely 
clinical paper. 

The characteristics of rubella are well known. Most writers 
speak positively of the absence or short duration of prodromal 
symptoms; of the usually slight degree of fever, which may range, 
however, from normal to 103° or 104° F. and of the prompt appear- 
ance of the rash, frequently the first distinct e\’idence of the disease. 
D. J. M. Miller^ has called attention to the fact that a febrile pre- 
emptive stage lasting tliree or four days or even up to six or seven 
days might occur, with prompt fall of temperature after the erup- 
tion appeared, and this has been confirmed by others, including 

I Read before the American Pediatric Society, Washington, May 10, 1916, and not 
pre^ously published. 

- ’ Arcliives of Pediatries, January, 1905. 
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the writer; but, as these cases certainlj’- are exceptional, it would 
seem more reasonable to attribute them to a delayed appearance of 
the rash, rather than to a prolonged prodromal stage. 

The eruption of rubella appears as small, round, rosy-red macules 
or maculopapules, first behind the ears, on the scalp and face, 
and thence spreads rapidly downward over the body; the spots 
become larger and in some areas coalesce to form patches of the 
so-called “bat-wing” pattern. The enlargement of the post- 
auricular and postcervical lymph glands, and frequently , of the 
axillary and inguinal groups, and occasionally of isolated glands 
over tlie abdomen and chest, is one of the most distinctive features 
of rubella. Desquamation is very variable, sometimes is entirely 
wanting; but usually can be detected by close observation in the 
form of fine powdery scales. 

The onset of pseudo-rubella is abrupt. The infant, previously in 
perfect health, is found usually toward evening to be feverish, fret- 
ful, may refuse his bottle, or may even vomit once or twice. The 
temperature is elevated, 102“ or 103°. If seen at this time, 
examination shows normal fauces, a clean or only slightly frosted 
tongue, with a normal or only slightly feverish odor to the breath. 
The pulse is somewhat accelerated, in keeping Bnth the rise of tem- 
perattae, but of good quality and not suggestive, while the heart 
sounds are clear. The lungs are negative; there is no cough nor 
coryza, no lacrymation nor conjunctival irritation, no abdominal 
s 3 Tnptoms; the last stool of perfectly normal color and consistency. 
The spleen and the liver are not enlarged. The external ears and 
surrounding tissues are not tender to touch, and the speculum shows 
perfectly normal drumheads. Under these conditions a positive 
diagnosis is impossible. The possibilitj'- of a latent intestinal dis- 
turbance, however will prompt the administration of a laxative 
like castor oil, with the result on the following day of a good clearing 
out of the bowel showing normal intestinal contents modified only 
by the changes resulting from the hasty clearing out of milk feces 
that have not had time for complete digestion— a normal castor 
oil stool. On the second day the febrile elevation continues, 101° 
to 102° in the morning. Physical examination yields nothing new 
except the observation that the postcervical chains of lymph 
nodes are palpable and seem to be slightly tender. The post- 
auricular glands are not affected, but in some of the cases the inguinal 
nodes have been found slightly enlarged. The axillary glands have 
not been involved. 

The evening temperature is fairly high — 103° to 104°, but the 
baby usually takes food better and is grateful for water. The diag- 
nosis, except for a possible mild rubella, seems no clearer than at 
first. The third day is very much a repetition of the second, the 
morning temperature usually somewhat lower, averaging about 
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101°, while the evening temperature may reach 104° and over, but 
no more conclusive symptoms have made their appearance, except 
for the possibly greater prominence of the lymph nodes. 

The urinary examination shows no abnormality. The pulse is 
still elevated, but the baby seems brighter despite his fever, and 
shows no signs of toxicity. There have been no changes in the mouth 
or fauces, no enanthem, and no abnormal physical signs in the rest 
of the bod 3 L 

The diagnosis is therefore still in doubt; and prompted by the 
enlarged ppstcervical glands, one is tempted to speak of rubella 
and to look for a rash without success. The fourth day still shows 
fever about 102° in the morning, with no new s 3 ’'mptoms; but 
toward evening, with the temperature usually not so high as on the 
preceding evening, a few discrete pale reddish macules, about the 
size of the head of a pin, may be observed variously about the neck, 
on the face, under the ears or above the clayicles. 

On the fifth day the, temperature is about 101 °, the rash has 
come out rapidly since the evening before and covers more or less 
thickly the face, neck, chest and shoulders, and is spreading down- 
ward. It is more discrete than a typical rubella rash, not raised 
above the surface but in some areas on the face has grouped or 
coalesced into roundish patches of the size of a very small coin. 
This tendency to coalescence is also noticed about the loins and in 
some cases about the thighs. The arms and legs are but sparsely 
invaded, and the palms and soles are usually spared. The color is 
pale pinkish, even slightly violaceous. The temperature keeps 
falling, often to below 100 ° by evening, and the pulse comes down. 
The baby is brighter, takes his bottle better and passes a good night. 

The following day the temperature and pulse are practically 
normal. The rash is still present, but looks less intense. The 
enlarged glands are noticeably smaller and less sensitive. There 
have been no catarrhal symptoms, no changes in the stools. Except 
for the rapidly fading rash and still enlarged glands, the baby is 
well. An occasional transient concentration of the urine, and ex- 
ceptionallj’- a passing trace of albumin without casts have been 
noted, but the urine has alwaj’^s cleared up rapidly. 

In a daj’’ or two the rash has disappeared, leaving phantom traces 
of discoloration for a few days. The glands have been reduced to 
almost impalpable size and soon cease to be noticeable. No des- 
quamation has been observed in anj"" case. 

The resemblance to rubella is therefore quite striking, especialty 
in the eharacteristic appearance of the rash, the enlargement of the 
postcervical glands and the febrile course; but there are a number of 
points of difference which must be carefully weighed. 

Coniagion.—HiuhQWa, is decided^ contagious, prevailing in epi- 
demics and rarely seen sporadically. It is also generally accepted 
that second attacks are exceedinglj- rare. None of the infants of 
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the series here reported, all of whom were of well-to-do families, 
had been kno-nm to have been exposed to rubella, nor did any of the 
cases occur during or shortly before or after an epidemic prevalence 
of this disease, I^TiiJe susceptible children in the same household 
have in a majority of the cases been in contact vdth the patient 
before the appearance of the rash, and even during the whole course 
of the illness, no instance of a secondary case has occurred either 
in the same family or among other possible contacts. The cases 
have occmred sporadically, usually vddely separated in time, most 
of them in Philadelphia, two of them at an interval of a month 
during the same summer at Cape May, N. J., these latter, however, 
in two families unacquainted and not living near each other. 

Only one of the infants of this series, who had had "pseudo- 
rubella” at the age of two years, is known to have had an attack of 
rubella subsequently, at the age of nine years; but, for the other 
cases, it may be pointed out, the more rigid rules of the Board of 
Health of Philadelphia, which now quarantines rubella equally with 
true measles, may w^ell account for an escape from rubellous infec- 
tion up to tlie present time. 

Age . — The general consensus of opinion, gleaned from an exhaus- 
tive study by Griffith® in 1887, seems to be that rubella occurs 
especially between the ages of five and fifteen years, though it has 
been seen in children under two years (Griffith), and Scholfi reported 
a case in an infant a few days after birth, the mother having bad the 
disease two months before her confinement. All the children in the 
series here reported were under two years of age. 

Many of the cases of rubella collected by Griffith in 
the monograph already quoted showed no prodromes at all. In a 
large number, however, slight symptoms were observable for not 
more tlian twelve hours before the rash made its appearance. His 
conclusions, from a comparison of numerous published reports, are 
that the symptoms in a normal case are malaise, often slight cough, 
sirffusion of the eyes with some lacrymation, probably some 
coryza, sometimes pain in the limbs, drow^siness, at times hoarse- 
ness, sore throat often, enlargement of the glands at the back of the 
neck and behind the ears, possibly an elevation of temperature of 
1 ° or 2° , occasionally nausea, and some edema of the face. 

In the series forming the basis of this study the invasion has 
lasted invariablj'^ three full days or somewhat longer from the onset 
of fever to the first appearance of the rash and the rapid decline of 
temperature. There has been no cough, no suffusion or congestion 
of the conjunctive, no coryza or other catarrhal symptoms, no 
angina, no enanthem. 

ETUip/ion.—While the rash of rubella is rose-tinted in color, of a 
distinctly brighter hue than the darker red of true measles, the 

’ Medical Record, July 2 and 9, 1887. 

Trans. Med. Assoc., Alabama, 1881, p. 528. 
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enanthem in the cases of this series was paler, less rosy and even 
in several instances with a slightly violaceous tint. It was less 
liable to coalesce into larger areas especially where folds of the 
cutaneous surfaces occur, and was therefore more discrete, and 
spread more slowly to lower parts of the body. It had little or no 
elevation above the surface, and in no case presented an appearance 
simulating that of the scarlatiniform type of rubella. 

Allowing for the long intervals of time between the individual 
cases observed, it has seemed that the rash has faded more rapidly 
and has left less pigmentation than does rubella. Desquamation 
has been observed in none of the cases. 

Symptoms of the Eruptive Stage . — The absence of angina and 
enanthem and of the catarrhal symptoms so frequently found in 
rubella leaves the eruption and the adenitis as the only features 
of the eruptive stage, since the fall of temperature is very prompt 
as soon as the rash appears; while in rubella fever is usually an 
important symptom, of the eruptive stage and in a considerable 
number of cases an elevation of from 99.5° to 100° has continued 
for a week after the rash has entirely vanished. 

Tenderness and enlargement of the lymph nodes, while invariably 
found in all the cases of this series, was never so widespread or so 
marked as in rubella or in ”the fourth disease,” as described by 
Dukes, who states that the enlargement is universal in both diseases. 
In the pseudo-rubella cases enlargement was chiefly confined to the 
postcervical chains; but it is important to emphasize that enlarge- 
ment and tenderness were present very early in the prodromal stage 
and rapidly subsided as soon as the eruption appeared. 

The Fourth Disease.— From the “fourth disease” of Dukes 
pseudo-rubella is distinguished by its long prodromal period as 
compared with that of a few hours (Dukes), by the slower progress 
of the eruption, by the characteristics of the rash, the absence of 
throat symptoms and its marked difference in general appearance 
from scarlet fever, which the “fourth disease” is considered to 
resemble so closely as to cause frequent confusion of diagnosis; and, 
finally, by its apparent lack of contagiousness and the absence of des- 
quamation, both of which features are marked in the “fourth 
disease.” 

It is therefore evident that enlargement of postcervieal lymph 
glands, fever, and a rash are the only symptoms common to true 
rubella, pseudo-rubella and the “fomth disease,” and that while a 
diagnosis of rubella would have been tlie most natural one to make 
in the cases here reported, sufficiently sharp distinctions have been 
noted in the clinical picture to warrant the suggestion that they 
were not rubella, and certainly not the so-called “fourth disease.” 

The conclusion therefore seems reasonable that this symptom- 
complex constitutes a hitherto undescribed mild infection, non- 
contagious, or only feebly contagious, to which young infants are 
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peculiarly susceptible and older children not at all or only rarely 
liable. 

If, as the writer believes, these cases are not true or modified 
rubella, it is important that the existence of a pseudo-rubellous 
affection of young infants should be recognized, and by reason of 
its non-contagiousness should not be subjected to the quarantine 
that properly is enforced by health authorities against true rubella. 


CLASSIFICATION OF RALES: A PLEA FOR SIMPLIFICATION. 
By J. Bleney Gctheie, M.D. 

PROFESSOB OP CLINICAI, MEDICINE, TOEANE TJNTVEBSITT OP EODISIANA. LT.-COL. 
MEDICAE SECTION, OPPICEh’s RESERVE CORPS, O.S.A., NEW ORLEANS. 


The vT-iter has taught physical diagnosis for many years. He is 
impressed with the difficulties encoimtered in teaching students to 
identify the adventitious sounds heard in auscultation, commonly 
called rales. He has examined most of the text-books in use in the 
leading American universities and finds an astounding divergence 
in the matter of nomenclatiue. The variation, so far as the student 
is concerned, depends to a very great extent on the early educational 
environment of his teachers or of those who have written the text- 
books that are put into his hands for study. 

It is quite desirable that the student come into contact vdth men 
who have themselves been taught in different schools. This gives 
the student a little broader grasp of his subject than he would get 
otherwise. However in respect to this .part of the nomenclature 
of physical diagnosis the difference in teachers may bring confusion 
to the student. 

Seldom do we find two authors whose classification is the same. 
Every writer has apparently been conscious of the difficulty and has 
tried to make a classification which will clarify the situation. They 
have all failed to do this. My own effort may meet with the same 
failure, but if calling attention to the difficulty may result in some 
sort of coordinated effort to remove obstacles for the medical 
student I shall be content. 

He may be spared the supreme memory effort of mastering such 
a list as the following, taken from the authors I have had at hand: 
Dry, moist, sonorous, sibilant, mucous, submucous, crepitant, 
subcrepitant, wffieezing, whooping, mucous click, crowing, whistling, 
piping, squeaking, hissing, humming, high-pitched crackling, bub- 
bling, small bubbling, gurglmg, snapping, musical,^ coarse, fine, 
resonant, non-resonant, consonating, non-consonating, flapping, 
cardiopneumatic, larjmgeal, tracheal, cavernous, euphonic, pleural, 
vesicular, latent, crumpling, crackling, metallic groaning, hollow, 
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metallic tinkling {Gutla cadens), bronchopulmonary, fistula rale, 
crepitous, indeterminate, fremissement cataire, Hippocratic succus- 
sion. 

Our first classification came from Laennec, as we all are aware, 
and it is today superior to the classifications found in most of the 
text-books. He did not use the word rale but the French word 
rlionchus. I quote from the translation by Forbes^— Rhonchi (rales). 

1. Moist crepitus rlionchus or crepitation (very large). 

2. Mucous rhonchus or gurgling (large, middling, small). 

3. Dry, sonorous rhonchus or snoring. 

4. Dry, sibilous rhonchus or whistling, 

5. Dry, crepitous rhonchus, with large bubbles or crackling. 
Those who came after Laennec in their effort to supplement and 

clarify the work of the master have gone further and produced the 
almost Rabalaisian collection I have mentioned above. 

Professor G. Andral in his- notes on the fourth and latest French 
edition of Laennec has the following to say regarding rhonchi (rales) : 
“Since Laennec hardly anything has been added to the excellent 
description given by him of the different rhonchi.” Surely it is 
commendable that study of such an important contribution should 
go on, that a form should be determined and some sort of agreement 
reached as to terminology to which we shall all agree. It is within 
the province of constituted medical associations to aid in clarifying 
matters of this kind. 

It would seem important that medical men who speak the English 
tongue adopt a standard terminology. 

The diagnostic value of the signs and the importance of their 
differentiation are not to be gainsaid. Who will deny that the deter- 
mination of a different type of rale speaks for a difference in path- 
ology? Yet how frequent is it that we read in medical papers, 
“Rales were foimd at the base?” The authors who write thus 
evidently are choosing words which all understand and prefer 
not to enter a discussion as to classification. Perhaps they are wise. 

In a survey of the literature we find two tendencies. One school, 
among which that of Austin Flint^ stands out conspicuously, has at- 
tempted to establish a nomenclature based on anatomical considera- 
tions. Austin Flint’s classification is as follows: Laryngeal and 
tracheal rales; bronchial rales; vesicular rales; cavernous rales; 
pleural rales; indeterminate rales, 

Flint uses the term “so-called” as applied to the suberepvtant 
rale in the chapter on classification of rales and attributes great 
diagnostic importance to this rale. One gets the impression that 
/■he accepts the term against his will. Indeed, his idea in departing 

1 A Treatise on the Diseases of the Chest and on Mediate Auscultation, by R. T. H. 
Laennec, M.D., 3d French edition. Trans, by John Forbes. Samuel S. and Wm 
Wood, 1S3S. 

’ Auscultation and Percussion, Gth edition. Lea & Febiger, 1912. 

YOL. 102, NO. 3. SEPTEilBEn, 1921. 13 
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from Laenneb’s original classification is set forth on page 140, “The 
terrn subcrepiiant gives rise to confusion and there is no advant- 
age in retaining it as the name of a distinct sign. Verj^ fine bubbling 
expresses more correctly the characters of the sign. The moist 
rales are often called mucous rales. The name is obviously inappro- 
priate, since not only are the sounds produced by other liquids than 
mucus, but other liquids are best suited for their production, espec- 
ially in the large and medium sized tubes.” 

One of the difficulties in classification comes from the limitation 
of the words “mucous rales.” If we take it in the narrow sense of a 
rale produced by a mucous liquid, all that Flint saj's is true. How- 
ever if we consider the word as applying to a rale produced in a tube 
lined with mucous membrane we are justified, perhaps, in preserving 
it. Flint’s subclasses describe vividly the acoustic qualities used by 
Laennec’s sonorous and sibilant. Yet he avoids the words. 

Da Costa the elder’ uses a strictly anatomieal classification: 
Bronchial; vesicular; cavity. 

His subclasses are made by acoustic qualities and are of the 
simplest. All of the tjqjes of Laennec’s main headings are here 
preserved, namely, sonorous, sibilant, mucous, crepitant. 

The younger Da Costa^ puts forth a classification based partly 
on anatomical and partly on auditory qualities. This is fatal to 
understanding and to good pedagogics. Here, in the writer’s 
opinion, is the source of most of the confusion which exists. 

We have another classification which is partly based upon the 
physical properties of the apparatus producing the sound and 
partly on the auditory perception of the sound itself. 

In explanation of dry rales Sahli’ saj^s they may have their origin 
in- viscid fluid. This shows how artificial is the term and impossible 
from the standpoint of clearness. In justification of the term 
“bubbling,’^ Sahli says; _ “The term ‘bubbling’ v'as employed 
because it was formerlj^ supposed that moist rales arose from the 
bursting of air-bubbles in fluid secretion. Of course, we know now 
that the contents of the bronchi are not sufficiently fluid for such 
an explanation, and so we suppose that the rales arise from mem- 
branes of secretion' being formed in the bronchial lumen and then 
torn apart again, partly by movement of the air and partly by move- 
ment of the lungs.” If the term moist does not mean moisture or 
fluidity of tube content, if a dry rale may have its origin in vi.tcid 
fluid are we justified in further burdening medical literature with 
either of these terms? 

Norris and Landis® say in explanation of a classification purely 

’ Medical Diagnosis, 1898. J. B. Lippincott & Co. c j 

* Principles and Practice of Physical Diagnosis, 4th edition. W. B. Saunders 
Company, Pliiladelphia, 1919. f 

s Treatise on Diagnostic Methods, Trans., 4th German cd. lunnicutt & 1 otter, 

1905, W. B. Saunders Company. . o .to™ 

6 Diseases of the Chest and the Principles of Physical Diagnosis. W. B. Saunders 

Company. 
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auditory in character: (Sonorous; sibilant; crepitant; subcrepitant; 
bubbling.) “Genetically all rales are moist but sometimes they 
are classified as ‘moist’ and ‘dry.’ These are undesirable terms, 
however, and should not be used. Further, the term ‘dry’ as 
applied to rales seems paradoxical, for it is impossible to conceive 
of a ‘rale’ that does not, to some extent at least, depend on moist- 
ure or increased turgescence for its causation.” 

I heartily agree with this conclusion. 

Upon the classification moist or dry, Latham’ makes this illu- 
minating statement: “Call it rah or raUh or crejiiiaiwn or what 
you will, but pray do not add ‘mucous’ to it by way of specific 
difference, for this term must always imply that the sound is pro- 
duced by air passing through mucus whereas it is produced equally 
by air passing through mucus, blood or any fluid whatever. Besides, 
it is beyond the truth to say that the quality of the fluid through 
which the air passes can be distinguished by the quality of the 
sound that results. The sound Avill indicate the situation and 
quantity of the fluid and no more.” 

We are indeed fortunate for this, for most of us believe that the 
situation and quantity of the fluid may be estimated by the extent 
and quality of the rales heard after our ears are trained to recognize 
them. In listening and learning we must teach our students to see 
the structure of the region examined and to picture the mechanism 
of the production of the rale heard rather than to identify a certain 
auditory quality for which he must endeavor to find a name. If we 
insist on an anatomical classification this power will come to the 
student. 

Richard Cabot® has departed furthest from the classic nomen- 
clature of Laennec. He has done this without utilizing the ana- 
tomical classification of Flint. All of the classical terminology has 
been abandoned with the exception of crepitant. Nowhere do we 
see mention of mv-cous, suherepitani, sonorous or sibilant— terms 
certainly as worthy as bubbling, crackling and musical. Cabot even 
mentions “complicated chords from rales which vary in pitch.” 
One reads and fears that tomorrow may bring forth the necessity 
of adding harmonics to an already full junior year. 

Of all the authors cited, Sam J. Gee® has, perhaps, adhered more 
closely to the original of Laennec in the matter of classification. 
In his foreword he says: “The sense of words has not been per- 
verted nor have new words been introduced to denote signs already 
well denominated. Much of the difficulty of teaching auscultation 
and percussion to students is due to neglect of these plain rules.” 
Gee utilizes but four categories: Crepitant; mucous; sonorous and 
sibilant; doubtful. 

’’ Lectures on Subjects Connected u-ith Clinical Medicine. Philadclpliia, Borrinc- 
ton, 1847. 

» Physical DiaRnosis, Cth edition. Wm. Wood &. Co., 1915. 

' Auscultation and Percussion, Gth cd., London. 
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In starting out to write this paper I was thorougUy convinced 
that any departure from the classical terminology was to be deplored. 
Since examining and tabulating the classifications from various 
sources I am convinced that there is no need to sacrifice the advan- 
tages of an anatomical classification to this end. If we take tliree 
simple heads: (1) Crepitant or vesicular; (2) mucous or tube; and 
(3) cavernous we shall be able to place every rale we hear excepting 
pleuritic friction sounds, which are perhaps best excluded from this 
category. 

It may be that I may be charged with perverting the meaning 
of the word “mucous.” It is surely wdthin a tube lined with mucous 
membrane that these rales have their origin. 'IVhether fluid or 
tenacious, the basis of the mechanism which produces them is 
mucous; whether they are due to turgescence of the lining of the 
tube, or to muscular contraction in the wall, our term applies. 
We can utilize the classical subcrepitant and the onomatopoetic 
pair sonorous and sibilant as subdivisions of the mucous. Nearly 
all of the half a hundred of varieties described by the authors named 
and others would be subvarieties of the mucous rale. 

Of the other two, one (crepitant) stands alone and needs no com- 
ment or word of explanation. The other (cavernous) I should 
perhaps include within the category of mucous rale also. This 
would be a further and a desirable simplification. We should then 
have but two categories: (1) Vesicular or crepitant rales; (2) 
tube or mucous rales. This shortening involves no departme from 
Laennec’s form other than placing sonorous and sibilant as subheads 
of mucous and the addition of the corresponding anatomical words. 

I feel sure that teachers and students would rejoice if but two 
great classes of rales were to be remembered. 


THE DIAGNOSIS OF PRIMART LUNG TUMORS.' 

By a. S. Blumgarten, M.D., F.A.C.P., 

ASSOCIATE ATTENDING PHYSICIAN TO THE HENOX HlLl/ HOSPITAL, NEW YORK. 


Uotil comparatively recently the lungs have been an unexplored 
surgical domain. Improvement in method of anestliesia and in the 
teclmic of thoracic surgery have enabled the surgeon to invade the 
lungs with rapidly increasing success. The time is not far off when 
thoracic surgery will be just as common and the thorax invaded by 
tile surgeon with the same ease as the abdomen is today. The 
development of tliis hitlierto untrodden surgical field imposes upon 
the internist tlie duty of recognizing intratlioracic lesions tliat 


1 Read at a meeting of the Yorkville Medical Society, February 20. 1 920. 
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may be amenable to surgical treatment much earlier than was 
previously necessary or customary. 

We shall coniine our remarks in this paper to the medical diseases 
of the lungs which are amenable to surgical treatment. Essentially 
such lesions consist almost entirely of lung tumors. 

Tumors of the lungs may be either secondary or primary. We 
shall discuss the secondary tumors first as they are much more 
common and comparatively easy to recognize, but hopeless from the 
therapeutic standpoint. However, they are apropos in this discus- 
sion because their clinical features throw a good deal of light upon 
the primary lesions of the lungs. The diagnosis of these secondary 
metastases of the hmgs does not present many problems. Never- 
theless it is surprising how often the condition is overlooked. The 
most important diagnostic feature of the secondary metastatic lung 
tumors is, of course, the etiological factor. This is the history of a 
previous removal of a primary lesion, in the breast, in the stomach, 
in the eye or other organ; or, as is not infrequently the case, the 
actual but unrecognized presence of the primary lesion at the time 
the patients present themselves for examination. 

Besides the history of this etiological factor the patient complains 
of progressive cough and expectoration, which may or may not be 
blood tinged, of dyspnea, cyanosis, pain in the chest and loss of 
weight. At the same time tliere may be symptoms of other metas- 
tases such as pains along the arm and forearm from axillary nodes 
or pain in the back and along the extremities as evidence of spinal 
metastases. 

The examination of the chest may reveal areas of localized 
crepitant and subcrepitant rales or signs of fluid in one or both 
chests. The character of the fluid on aspiration is of extreme im- 
portance. A bloody fluid in the cliest is very suggestive of metas- 
tasis in the lung, but the fluid does not become bloody unless the 
metastases are very extensive, and consequently the presence of a 
serous fluid in the chest does not exclude malignancy. The roent- 
genographic examination may show scattered shadows in one or 
both lungs, with more or less definite outlines, which are quite 
characteristic of metastases. 

This usual picture is, of course, easy to recognize, but tlie most 
important element in the syndrome, however, is tlie scar of the 
operation or tlie history of the presence of the primary lesion. At 
times, however, the clinical picture of the secondary metastasis 
occurs so early in the course of the disease that it entirely masks the 
primary lesion as the following case indicates: 

About a year ago a middle-aged woman was admitted on our 
medical service at the Lenox Hill Hospital complaining of severe 
pain, cyanosis, cough and expectoration. She had been treated 
about six montlis previous for heart disease, arid for about four 
montlis before that for intractable neuritis of the left upper 
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extremity because of severe pains extending along the left arm 
and forearm. The examination showed the dyspnea to be due to 
fluid in both chests, which was more extensive on the right side. 
The left border of the heart extended to about five and a half inches 
to the left of the median line, but there was no evidence of any 
lesion of the heart. The most striking point in the examination, 
however, was the presence of a small adherent nodule, about the 
size of a walnut, in the left breast, with large adherent nodes in the 
left axilla. Upon exploring the left chest with the needle the fluid 
was found to be bloody in character. The pathology in this case was 
therefore very apparent. The so-called neuritis was due to second- 
ary metastatic nodes in the left axilla from a primary carcinoma 
of the breast. The dyspnea, cyanosis and pleural effusion were all 
the result of the lung metastases, and these signs resembling the 
classic picture of myocardial insufficiency, assumed the important 
role in the syndrome. We corroborated our clinical ideas by 
roentgenographic examination and when the patient died a few weeks 
after admission, by an autopsy. 

Primary lung tumors are much less common than secondary ones. 
The tumors may be benign or malignant. We can dismiss the 
benign tumors of the lungs with a few words as most of. them are 
only discovered at the autopsy table and they give no clinical 
manifestations whatever. Dermoid cysts, however, merit more 
attention because these are the only benign tumors that may give 
clinical manifestations. They usually occur in the mediastinum, 
behind the sternum, and may exist there for years without any 
clinical disturbance. "iVhen, however, the tumor grows in size the 
only evidence is that of pressure in the mediastinum; dyspnea, 
cyanosis, cough and expectoration, or symptoms of pressure on the 
sympathetic nerves, suA as pupillary changes. A definite diagnosis 
can only be made when the tumor finally ulcerates into a bronchus 
and hair or sebaceous contents of tlie cyst are expectorated. A 
dermoid cyst in the thorax may also be suspected when, after years 
of constant observation, the mediastinal tumor may be shown to 
be present without making any progress. Recently we have had 
under observation a patient who had a cyst about the size of a 
child’s head in the right thorax which evidently came from the 
diaphragm and grew so rapidly that it occupied the lower half of the 
chest, displacing the lung upward. This mass gave the signs of 
consolidation which persisted for months and which showed m the 
roentgenographic shadow with a well-defined outline. ^ There was 
no evidence of free fluid in the pleural cavity and the diagnosis of a 
tumor was readily made, principally on the basis of the roentgeno- 
gram and just as readily removed. 

The most common tvpe of primary lung tumors are me malignan 
ones. Ill spite of the fact that they are considered to be com- 
paratii'ely uncommon, we believe they are much more frequent t an 
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we are in the habit of regarding them. The infrequency of these 
lesions is based upon autopsy statistics. Autopsy findings do not 
tell the whole truth, for the statistics are only of relative value. 
It is surprising to know that Dr. Sidney Yankauer in an extensive 
series of bronchoscopic examinations found that 12 per cent, of his 
cases had primary malignant tumors of the lungs, most of which 
were unsuspected. Patliologically, malignant tumors are of three 
types: carcinoma, sarcoma and endothelioma. The latter type of 
tumor is considered as a form of carcinoma or as an intermediate 
type between sarcoma and carcinoma. The carcinomata originate 
either at the pleural surface or at the hilus of the lungs; sarcomata 
usually begin at the hilus, while endotheliomata, which are very 
slow growing tumors, originate on tlie surface of the lungs. From 
the clinical standpoint the primary origin of the tumor is of great 
importance for the diagnosis of primary lung tumors, for the diag- 
nosis must be made early and the primary location recognized. We 
therefore distinguish two clinical types of primary lung tumors: 
(a) Those that originate at tlie pleural surface, and (6) tumors that 
originate at the hilus of the lung and usually from a bronchus. 

The early diagnosis of a primary lung tumor, which is the only 
useful diagnosis in these days of progressive thoracic surgery, cannot 
be made on one examination alone. The case must be studied for 
weeks or months at a time, as the progress of the case while under 
observation is of diagnostic importance. Besides, these tumors 
usually grow very slowly. The symptoms may be classified into 
three groups: (1) General symptoms; (2) symptoms of the pleural 
type; (3) symptoms of the hilus type. 

The patient in whom we have a right to suspect a lung tumor 
usually comes to the physician complaining of cough, pain in the 
chest and dyspnea of long duration. It is quite evident that this 
syndrome does not suggest any definite lesion. These symptoms 
may be due to subacute bronchitis, pulmonary tuberculosis, cardio- 
renal disease or primary lung tumor, and witli close study of these 
generic symptoms we may verify our supposition regarding this 
possible lesion. The cough is usually dry in the pleural type, while 
in tile hilus type it may be accompanied by profuse, thick, purulent 
sputum and only occasionally by blood-tinged sputum. It is rare 
indeed to see the prune-juice sputum as described in text-books. 
The pain may resemble tliat of pleurisy or it may be substernal or 
supraclavicular. It does not necessarily have any relation to the 
primary site of the lesion. The dyspnea is a very important sign. 
Persistent and marked dyspnea, with a disproportion bet;^^'een the 
dyspnea and tlie physical signs, is an extremely suggestive sign of 
lung tumor. The patient may be suffering for montlis from cough, 
pain, dyspnea and expectoration, and these may be the only per- 
sistent physical signs witli a small area of localized bronchitis and an 
inordinate amount of dyspnea. In sucli a patient, after we have 
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eliminated tuberculosis by repeated and thorough physical examina- 
tion, by repeated sputum examinations, by tuberculin tests and by a 
complement-fixation test for tuberculosis we must then make all 
efforts to eliminate a primary lung tumor. 

The physical signs are the characteristics by which we may be 
able to differentiate tlie type of the tumor. The signs of the 
peripheral type are largely pleural. Occasionally there is a friction 
rub, but the most characteristic sign is the occurrence of one-sided 
pleural effusion. The size of the effusion is not an indication of 
the size of the primary tumor. I have seen a small mass, the size 
of a walnut, give repeated pleural effusions of 2000 c.c. The effusion 
is invariably one-sided and the character of the fluid may be hemor- 
rhagic, but it need not necessarily be so. Only about 50 per cent, 
of pleural effusions -produced by primary lung tumors are hemor- 
rhagic in character. As a rule it is serous in type, with the charac- 
teristics of a transudate. Occasionally on centrifuging the fluid 
we may obtain the characteristic large, highly granular cells which 
are believed to be pathognomonic of lung tumors, but we have rarely 
been successful in finding them except in one case in which the 
diagnosis was made without them. Recently tine technic devised 
by Dr. Mandlebaum of hlount Sinai Hospital has made it easier to 
find these cells in the centrifuged fluid ag well as in the sputum. 
Dr. Mandlebaum’s method consists in embedding the centrifuged 
material in paraffin and then making serial sections. We have seen 
a chjdous effusion in a case of primary lung tumor originating at 
the left apex of the lung, which was probably due to pressure on the 
thoracic duct. Of course, a pleural effusion may be just as suggestive 
of pulmonary tuberculosis, but the frequent recurrence of the fluid 
on the same side, especially when tuberculosis has been eliminated 
and when the fluid is bloody in character, is particularly suggestive 
of lung tumor. 

Even when the pleural effusion is not present we may be able to 
diagnose a primary lung tumor by the localized bronchitis, with 
pain and inordinate dyspnea. t^Tien the tumor is large enough -we 
may be able to make out a small area of consolidation on physical 
examination. Of course, if the case is followed long enough we 
may get all the signs of metastases: enlargement of the mediastinal 
area of dulness, glands, cachexia, etc., but the patient is then beyond 
therapeutic aid. 

The hilus tj'pe is much more common and presents an entirely 
different picture. The patient suffers for weeks or months^ from 
what seems to be chronic bronchitis, and usually tuberculosis can 
be definitely ruled out. The sputum may be mucoid or purulent 
and only later does it become prune-juice in color. If the tumor 
begins near a bronchus the findings may be only those of a localized 
bronchitis, vdth consolidation later on. Usually in the hilus tj^ie 
the signs are those of severe dyspnea, with signs of compression o 



■ blumgarten: diagnosis of primary lung tumors 381 

a large bronchus, such as diminished breathing on auscultatory 
percussion and later on actual dulness and diminished breathing. 
It would seem, however, from the study of pathologic specimens of 
primary lung tumors, that we should get signs of massive consolida- 
tion. This is masked by the fluid, and when tlie fluid is removed 
we may get the signs of consolidation. But when these signs are 
present there is usually no diagnostic difficulty. 

The hilus type of primary malignant tumor grows much more 
rapidly than the pleural type. The proximity of the tumor to the 
mediastinum is the reason for the occurrence, very early in the 
disease of pressure symptoms and metastases. The most common 
pressure sjnnptoms are those of recurrent laryngeal paralysis, a one- 
sided dilated pupil from paresis, and finally paralysis of the sym- 
pathetic nerves; dilated veins over the sternum and local edema of 
the infraclavicular region; palpable left supraclavicular lymph 
nodes and finally enlarged axillary nodes, and increased areas of 
mediastinal dulness with myocardial insufficiency from pressure. 
Cachexia, which is a classic characteristic of the mediastinal tj^pe 
of malignant tumors and of malignant growths in other parts of 
the body, is absent in primary lung tumors until very late in the 
disease, and this sjouptom is therefore of little value for an early 
diagnosis. 

The examination of the chest fluid holds out a helping hand, but 
unfortunately the grasp is not a very tight one. When we are most 
in need of aid it is usually of no value. When the diagnosis is evident 
these examinations are of corroborative help. 

The characteristics of a typical specimen are only present in those 
cases with extensive involvement of the lung or of a hilus type which 
has perforated into the lumen of a bronchus. At first the sputum 
is not characteristic, but later on it may be found tinged with blood 
and still later it may resemble prune-juice, which is not due to the 
presence of blood and occasionally it has a characteristic greenish 
hue. Rarely we may find on microscopic examination proof of the 
tumor itself. Large polyhedral granules with faint vacuoles are be- 
lieved to be almost pathognomonic, but they are rarely found when 
most needed. Centrifuging the fluid may bring out the charaeteristic 
granular cells, but this is rather a rare find. Dr. Mandlebaum, of 
hlount Sinai Hospital, has been able to find these cells more fre- 
quently by embedding centrifuged specimens in paraffin and making 
sections of them. It must be remembered, however, tliat sputum 
examinations are not of very great value. The finding of a few 
characteristie cells may be just enough diagnostic evidence to tip 
the scales in favor of a primary lung tumor. The diagnosis of a 
plemal effusion is usually not of great value. A hemorrhagic 
effusion is only indirect evidence of a malignant mass. Occasionally 
the lung puncture and examination of the aspirated material may 
show.tlie tumor cells. 
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The nature of tlie tumor can only be surmised. The pleural 
type is more likely to be endothelial and then carcinomatous, while 
of the hilus type the most common tumor is usually sarcoma and 
less frequently carcinoma. 

Examination of pathologic specimens of primary lung tumors 
seem to indicate that these masses sho\v definite shadows on roent- 
genographic examination. Extensive involvement of the lungs by 
malignant tumor ' certainly does show' very , interesting pictures. 
But the condition is tlien quite advanced and the roentgenographic 
evidence is then merely corroborative. In early cases the roent- 
genogram does not show the definite evidence that w'e usually lack 
and that ive are inclined to expect. The roentgenographic shadows 
of the lungs showing the primary lung tumors occur very late. We 
have w'atched tw'o cases over a year before the roentgenogram show'ed ' 
a definite shadow' in the lung. A inass in the mediastinum show's 
much more clearly and earlier than one in the pleura. Conse- 
quently w'hen these shadows occur it is difficult to ascertain the 
primary lesion by study of the roentgenographic pictures. We had 
a man under observation about tw'o years ago who gave a definite 
picture of primary lung tumor with metastases. The roentgeno- 
gram show'ed the mass in the mediastinum but no mass in the lung. 
Seven or eight plates were taken but none show'ed the mass in the 
lung, W'hich w'e believed to be the primary tmnor. At postmortem 
examination it was shown that we w'ere correct in assuming the 
primary lesion to be in the lung and the secondary metastasis in 
the mediastinum, although the mediastinal shadow's showed much 
earlier and more definitely than those in the lung. The recent 
method of roentgenographic examination after inflation with 
oxj'gen, devised by Drs. Stew'art and Stein, is exceedingly helpful, in 
the roentgenographic study of primary lung tumor. By this method 
W'e maj' show' masses in the lung much earlier than by the ordinary 
method. A case recently under our observation illustrates the 
advantage of this method. The patient had several pleural effusions 
in the chest in the course of a j'ear and a half, several of w'hich were 
bloody. Fourteen roentgenograms show'ed normal lung markings. 
We finally inflated the chest w'ith oxygen after removing the fluid 
and the roentgenogram show'ed a definite mass about the size of a 
w'alnut at the right base on the pleural surface, which w'as cor- 
roborated at operation. We believe this w'as one of the first cases 
in which this method was used for the determination of a primary 
lung tumor. The mass was verified at operation and a lobectomy 
of the lung was successfully performed. 

In the hilus type of tumor bronchoscopic examination is of dis- 
tinct value. We believe in cases in which primary lung lesion is 
suggestive a bronchoscopic examination should alw'ays be done. 

In competent hands this method gives more evidence than any 
other and is practically devoid of danger. Even in cases of chronic 
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bronchitis where tuberculosis can be ruled out we believe broncho- 
scopy is indicated. 

The value of bronchoscopy was never brought out so forcibly as 
several years ago, in a patient, on the surgical service at the Lenox 
Hill Hospital, who suffered apparently from bronchiectasis, for 
which she was operated upon a number of times in the course 'of 
two or three years. She would have periodic attacks of coughing, 
with profuse expectoration. Repeated operations during her stay 
in the hospital were without avail. 

When she died an autopsy revealed a pedunculated benign ade- 
noma which acted like a ball valve, causing interrupted obstruction 
of the bronchial tree, with retention of secretion. When the 
secretion had accumulated an attack was brought on and the 
coughing kept up until the fluid was expectorated, with relief of 
the symptoms for a few days. The mass found at autopsy could 
readily have been seen and just as readily removed through the 
bronchoscope. 

The definite diagnosis of primary lung tumor depends upon the 
clinical findings. When the principal findings are those of mediasti- 
nal symptoms and a mediastinal mass the differential diagnosis is 
between different types of mediastinal tumors, mediastinal Hodg- 
kin’s disease and aortic aneurysm. The differential diagnosis 
between other types of mediastinal tumors and Hodgkin’s disease 
cannot be made on any difference in the clinical features in the 
lungs. Mediastinal Hodgkin’s disease can only be recognized by 
the presence of other glandular enlargements and the characteristic 
blood picture and morphological picture of a removed gland. Aortic 
aneurysm can be differentiated by the clinical picture, the positive 
Wassermann and the pulsating mass on fluoroscopic examination. 

In the pleural type and in the type where there is no evidence of a 
mediastinal mass the difference lies between a tumor and pulmonary 
tubereulosis. Pulmonary tuberculosis can be ruled out by careful 
and repeated negative sputum examinations, by the absence of 
cachexia, by the negative tuberculin reaction, ’by the negative 
complement-fixation test and by the finding of a tubereulous lesion. 
Tuberculosis usually occurs in tlie upper part of the limg and 
travels downward, while primary lung tumors are much more 
liable to begin at tlie base of the lung. Fever and night-sweats 
may occur in both conditions with equal frequency. Not infre- 
quently a primary lung tumor begins with evidence of primary 
. infection, as the following case indicates. A yoimg woman, aged 
about thirty-six years, was admitted to our medical service of the 
Lenox Hill Hospital with a lobar pneumonia. She had been ill 
for several weeks with a condition that began with sharp pain in the 
-right side of the chest, dyspnea, high temperature which ran the 
course of a classic lobar pneumonia with consolidation. But the 
temperature never subsided nor did tlie consolidation ever clear up. 
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Repeated examinations of tiie sputum and complement-fixation 
tests for tuberculosis gave no evidence of tuberculosis. Repeated 
cliest punctures gave ho signs of fluid. Finally after about five or 
six weeks’ obsen’^ation with persistent temperature and apparently 
an unresolved pneumonia we obtained a clear serous fluid from the 
right chest, and we began to be suspicious that tlie lesion was a lung 
tumor. On taking a very careful history again it -was brought out 
that about two years before the patient had a small nodule, the size 
of a walnut, removed from the left breast. We communicated with 
the surgeon who operated upon her and the pathologist who exam- 
ined the mass and were told the mass proved to be a benign tumor. 
In a few weeks skin metastases and liver, abdominal and general 
metastases occurred, and the etiology of the condition was clear. The 
so-called pneumonia was evidently a pulmonary metastasis from a 
malignant tumor of the breast. 

In spite of the apparently clear distinction between pulmonari' 
tuberculosis and primary lung tumor the diagnosis of an early 
primary lung tumor is extremely difficult to make, and in doubtful 
cases an exploratory thoracotomy should be done. The tumor is 
then witliin tlie scope of modern surgerj’’, and if the tumor proves to 
be a pleural one it can rapidly be removed with success. 

The following case will illustrate the difficulty of differential 
diagnosis: 

A man, aged about fifty-five years, was admitted to our service 
at the Lenox Hill Hospital with a one-sided pleural effusion which 
was of a serous character. Tuberculosis was definitely ruled out 
by repeated negative sputum examinations, by repeated negative 
tuberculin tests, by negative physical signs and munerous examina- 
tions and by negative complement-fixation test. We observed tliis 
man for about a year and a half, examining him repeatedly for 
tuberculosis and primary lung tumor. About fourteen roentgeno- 
grams were taken in the course of a year, all of which were negative, 
although he was aspirated a number of times, only two pleural 
effusions were bloody in character. After careful study yve made 
the diagnosis of a primary malignant tmnor of the lung which we 
finally demonstrated after oxygen inflation by the Stein and Stewart 
method to be about the size of a walnut. An exploratory thora- 
cotomy showed the mass at the base just as we had proved clinically. 
It seemed to be a malignant tumor the size of a walnut and a lobec- 
tomy of the lower lobe of the right lung was done by Dr. Franz 
Torek. The patient made a stormy recovery and finally died about 
seven months later of chronic nephritis. The tmnor turned out to 
be a cartilaginous tuberculous mass. 

Conclusion. — The diagnosis of a primary lung tumor is one of the 
most difficult pulmonary lesions to recognize early. This can only 
be done with a fair degree of certainty. If we wait until we can do 
so positively the patient is beyond our therapeutic reach. Conse- 
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quently when the condition cannot be recognized definitely an 
exploratory thoracotomy should be performed whenever there is 
a reasonable suspicion of a primary tumor of the lung. If such a 
lesion is present it can be removed at the time when the operative 
risk is at a minimum and the chances for recovery are at their height. 

Clinically we may recognize two distinct types of primary lung 
tumor, the pleural and the hilus type. The pleural type is most 
amenable to surgical treatment. 

A reasonable suspicion of the presence of the pleural type of 
primary lung tumor is based upon the occurrence of a one-sided 
pleural effusion, with or without bloody fluid, in the absence of 
definite signs of tuberculosis. The roentgenograms of the -chest 
taken when the pleural cavity is inflated after removing the fluid 
is one of the best methods to demonstrate the mass in the lungs. 

The hilus type is not so amenable to treatment, and the most 
important indications of its presence are the persistence of chronic 
bronchitis in the absence of tuberculosis, with evidence of blood- 
tinged sputum and the subsequent evidence of a mediastinal mass 
with pressure symptoms. In these cases bronchoscopic examination 
is of the greatest diagnostic value and gives the earliest evidence. 

Finally, I believe that careful study of many cases of recurrent 
pleurisy and chronic bronchitis will reveal that primary lung 
tumors are much more common than we have heretofore believed. 


INTUBATION AND VISUALIZATION OF THE DUODENUM IN 
SUSPECTED LESIONS OF THE PYLORUS, DUODENUM, 
AND GALL-BLADDER. 

By I. 0. Palefski, M.D., 

NEW YORK. 


The technic and the diagnostic significance of this procedure 
were described previously.^ Its purpose is to determine whether 
defective filling and distortion at pylorus and the first part of 
the duodenum, is due to ulcer, pericholecystic adhesions, pressure 
from neighboring organs or caused reflexly from the intestines 
or other abdominal organs. From the writings of Smithies," 
Carman® and Cole^ it appears that this differentiation is not 
always possible. The experience of Lockwood is of interest. He 
states:® “Over four-fifths of duodenal ulcers that I have seen 

* Jour. Am. Med. Assn., December 4, 1920. Med. Rec., April IS, 1914. 

‘ .Tour. Am. Med, Assn., November 30, 1918. 3 Ibid., March 28 1914. 

‘ Lancet, May 2, 1914. 

‘ New York State Med. Jour., December, 1017. 
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diagnosed by the roentgen ray have turned out nothing more than 
chronic appendicitis. The picture may be perfect, the photograph 
may be clear-cut; but the diagnosis derived from inference of 
disturbed gastric function and distortions of the cap may be alto- 



Fig. 1. — Curve of the duodenal tube in the normal duodenum. A, lesser curvature; 
B, duodenum and jejunum; normal distance between A and is 7 to 0 cm. 


gether valueless. M.>' remarks are suggested by the results obtained 
from a varietj' of sources.” Indeed, it appears to me that many 
of these roentgen-ray errors are preventable by • using the fluoroscope, 
by making more exposures and by repeating examinations. It must 
be conceded that in a large number of cases the roentgen-raj 
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diagnosis of lesions about the pylorus, duodenum and gall-bladder 
is not corroborated even when made by a skilful roentgenologist. 
Experience has shown that defective filling, distortion, spasm and 
altered gastric evacuation are no more characteristic of duodenal 
ulcer than of periduodenal cholecystic adhesions and that the latter 
is usually taken by the roentgenologist for the former. Employ- 
ing both clinical and roentgen methods, I have learned to depend 
chiefly upon roentgen-ray findings in gastric lesions and upon 
intubation and visualization of the duodenum in duodenal ulcer 
and gall-bladder disease. 



Fig. 2.' — ^Variations in the curve of the duodenal tube in the normal duodenum in 
four patients. (Note arrows.) 


Duodenal intubation and visualization is a clinico-roentgen 
procedure of twofold purpose; (1) The examination of duodenal 
juicefor its physical, chemical, microscopical and bacteriological prop- 
erties; a change in the normal color and transparency; the persistent 
presence of blood in any form; an increased amount of mucin and 
number of epithelial cells and bacteria in duodenal juice signify 
infection and inflammation situated in the duodenum, biliary ducts 
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or gall-bladder, (2) A roentgen study is made of the course the 
duodenal tube assumes from the stomach to the jejunum. In 
stomachs of normal size and position it forms a horseshoe curve; 
the tubing in the third part of the duodenum is about 7 to . 9 cm. 
below that running along the lesser curvature (Figs. 1, 2 , 4 and 6); in 
peripyloric and periduodenal cholecystic adhesions this position is 
altered. The tube then appears either twisted, kinlced or angulated 
(Figs. 8, 10, 11 and 12). Ordinarily these adhesions may escape detec- 
tion or show roentgen signs indistinguishable from duodenal ulcer. 



Fig. 3. — Double filling defect of the first part of the duodenum due to duodenal 
ulcer discovered shortly after appendectomy. Patient, H. F. Male, aged twenty- 
eight years, Referred by Dr. H. Finkelstein, N. Y., June, 1917. (See Fig. 4.) 


The diagnostic significance of their presence lies in the fact, as em- 
phasized by Smithies,® that these are usually associated with chronic 
cholecystitis. The detection of periduodenal adhesions, therefore, 
should arouse the suspicion of the presence of chronic gall-bladder 
disease 

The technic of this procedure is rather simple,^ although at tmes 
it may require two or tluee hours for its completion, hly modified 
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duodenal tube,’ owing to its small size and heavy weight, is best 
adapted for this examination. It is introduced to the 20-inch mark 
and the patient is given a glass of cool water to drink and then 
assumes the right posture. In the absence of obstruction the tube 
passes into the duodenum in thirty minutes and with the patient in 
the Trendelenburg position, reaches the jejunum in about one hour 
or longer. Specimens of duodenal juice are aspirated at short 
intervals and then the tube is injected with a suspension of barium, 
one-half glass of which is also taken by mouth. Roentgen-ray 



Fig. 4. — Patient, H. F. Note normal horseshoe curve of the duodenal tube in 
duodenal ulcer. Blood in the duodenal juice. Symptoms and filling defects dis- 
appeared since medical treatment, three years ago. 


exposm’es are then made in the erect and prone, the latter being 
more diagnostic. Care must be taken to place the roentgen-ray 
tube at right angle to the patient and the latter flat against the 
screen holding the film. The duodenal tube is then slowly removed 
and cleansed. I have used this method in the following group of 
cases: 

Prepyloric Ulcers and Adhesions. Ulcers situated at the antrum, 
not involving the lesser curvature, may either escape detection alto- 


■ Obtainable from the Kny-Scheerer Corpora,tiQn, 56 West 23d St., New York. 
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gether or cause suspicion by only one or more minor roentgen signs, 
such as incisurse or intensified gastric peristalsis. In a number of 
patients these ulcers do not cause pronounced symptoms, except 
gastric distress, distention and eructation. On the other hand, peri- 
pyloric cholecystic adhesions may produce marked gastric distortion 
simulating typical penetrating gastric ulcer when surgical inter- 
ference is urgently advised. The duodenal tube is of diagnostic 



Fig. 5. — Defective filling of the duodenum in chronic appendicitis. Patient, 
R. S. Female, aged twenty-two years, referred by Dr. M. .Schmerzier, Brooklyn, 
.lanuarj', 1919. Exploratory laparatoray by Dr. H. Haubold, Harlem Hospital. 
New A'ork. (See Fig. G.) 

aid in this group of cases. Its passage into the duodenum is delayed 
or prevented, owing to pylorospasm. Specimens of gastric con- 
tents aspirated at frequent intervals may show occult blood in the 
ulcer. In adhesions the distorted curve of the duodenal tube is 

readily obsen^ed. , j , i 

Duodenal Ulcer. Many a patient suffering from_ duodenal ulcer 
is regarded as neurasthenic on the strength of negative roentgen-ray 
findings. I have seen instances in which fairly large callous ulcers 
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of the cap showed no roentgen evidence whatsoever. On the 
other hand, defective filling of the duodenum, in my experience, 
is less frequently due to duodenal ulcer, as is generally supposed, 
than to periduodenal cholecystic adhesions. A case with gastric 
symptoms showing high gastric acidity one hour after an Ewald 
meal, delayed gastric evacuation after a mixed meal, blood in duo- 
denal contents and a normal horseshoe course of the duodenal tulae 
may safely be regarded as duodenal ulcer whether or not there is 



Fig. C. — Patient, K. S. Note normal horseshoe curve of the duodenal tube. 
Visualized appendix. (Sec arrow.) 


defective filling of the duodenum. It may be of interest to recall, 
at this junction, the emphasis by Relifuss* of the frequent presence 
of bile, and blood in duodenal ulcer, in specimen of gastric con- 
tents obtained by the fractional method “ at the phase of tryptic 
regurgitation” I found this, by roentgen-ray observation, to be due 
to the passing of the metallic end of the tube beyond the pylorus. 


* Jour. .Am. Med. xAssn., November 0, IfllS. 




392 PALEFSKI; INTUBATION AND WSUALIZATION OF DUODENUM 

The specimen is thus aspirated directly from the duodenum. It 
should be remembered that the tests, except the roentgen ray and 
the fiuoroscope, for the localization of the tube, are not always 
dependable. 

Chronic Cholecystitis with Periduodenal Cholecystic Adhesions. 
This group includes a large number of cases presenting a chain of 
sjTuptoms simulating either ulcer, chronic appendicitis, intestinal 
stasis, neurasthenia or, in the female, pelvic disturbances. In 



Fig. 7. — Defective filling of the duodenum in chronic cholees’stitis, irith peri- 
duodenal cholecystic adhesions simulating duodenal ulcer. Patient, M. G. Male, 
aged forty-one, referred by Dr. M. tVeitzen, N. Y., June, 1917. Exploratory 
laparotomy by Dr. William H. Luckett, Harlem Hospital, N. Y. (See Fig. 8.) 

many of these there is also roentgen evidence of duodenal ulcer. 
It is often a surprise to the clinician and surgeon when on explora- 
tory laparotomy no ulcer is found, but instead a thickened gall- 
bladder and periduodenal cholecystic adhesions. These cases can 
now readily be recognized by duodenal intubation and visualization. 
A case with gastric sjmiptoms showing tenderness in the right 
hj^ochondrium, normal or subnormal gastric acidity, delayed 
gastric evacuation after a mixed meal, a distorted course of tlie 
duodenal tube with or unthout defective filling of the cap may safely 





Fig. 8. — Patient, M. G. Note deflected course of the duodenal tube in periduo- 
denal cholecystic adhesions. The tube in the third part of the duodenum is above 
that at the lesser curvature. (See arrows D and S.) 



Fig. 9. — Normal pylorus and duodenum in periduodenal cholecystic adhesions. 
Patient, S. It. Female, asied twenty-two j'cars. Exploratory laparotomy by Dr. 
William II. Luckett, .lune, 1917. (Sec Fig. 10.) 




1 ^' 


Fig. 10. — Patient, S. R. Note angulation of the duodenal tube in the duodenum 
due to periduodenal cholecystic adhesions. (See arrow.) 


I 




Pjq ij — P erigastric periduodenal adhesions. Patient, R.r. Exploratory' iaparot' 
omy by Dr. WilUam H. Luckett, Harlem Hospital. Note twisted course of tube 
The duodenum (D) is above the lesser curvature (S). 
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Fig. 12. — Postoperative periduodenal cholecystic adhesions causing biliary colic 
and jaundice. Patient, R. Female, aged forty-eight years. Exploratory laparot- 
omy by Dr. C. Goodman, Beth Israel Hospital, N. Y. Note twisting of the tube 
in the second part of the duodenum, the latter being internal to the first part. (See 
arrows.) 



Fig. 13. — Jejunal obstruction following gastro-enterostomy caused by perijcjunal 
adhesions. Patient, S. G. Female, aged thirty-one years. Exploratorj- laparotomy 
by Dr. C. Goodman, Montefiorc Home and Hospital. (See Fig. 14.) 
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be regarded as chronic cholecystic adhesions (Figs. 6^ 1 , 8, 9). Most 
of these cases also show gastric hypermotility six hours after a 
barium-zoolak meal, turbidity, increased mucin, epithelial cells and 
bacteria in the duodenal juice. There is usually a history of con- 
stipation. 

Postoperative Adhesions. Duodenal intubation and visualiza- 
tion offer a practical method of detecting postoperative adhesions 
after surgery upon the stomach and gall-bladder. In some cases 
adhesions do not evidently cause pronounced symptoms, while in 
others the symptoms are suggestive of interference with the. patency 
of the common bile duct or with gastric evacuation (Figs. 12, 13, 
14 and 15). In recurrent symptoms after gastro-enterostomy the 
duodenal-tube is allowed to pass through the anastomosis and out- 
line the jejunum. In perijejunal adhesions the course of the tube 
in the jejunum is twisted (Figs. 13 and 14). 

The conclusions drawn in this paper are based upon an experience 
of several years on a considerable munber of patients, including 
about 400 established caseis. It is not intended that this method 
should distract from the diagnostic value of the older and well- 
established methods, but when combined with them at least 90 per 
cent, of duodenal ulcers and no less than 75 per cent, of gall-bladder 
disease should be detected even in' their incipiency. I must empha- 
size,- however, the importance of proper technic. 


THE TREATMENT OF EMPYEMA WITH GENTIAN VIOLET. 
By Ralph H. Major, M.D. 

DETROIT, MICH. 

(From the Henry Ford Hospital.) 


Our conceptions of the etiology, pathology and treatment of 
empyema have undergone a marked change as the result of observa- 
tions made during the past two years. It may be a question whether 
our influenza experience has brought out striking advances in the 
therapy of tliat disease, but there can be no doubt that in the treat- 
ment of postinfluenzal empyema we have made tremendous strides. 
Whether these lessons learned in the treatment of postinfluenzal 
empyema are applicable to other forms of empyema the future 
must decide. 

The treatment of empyema following influenza by the older 
ortliodox surgical methods was followed by such an appalling mor- 
tality that many felt we were dealing witli a disease quite dift’erent 
from the conventional postpneumonic empyema of the past. Also, 
postinfluenzal empyema is a complication of bronchopneiunonia 
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and presents many differences when contrasted with an- empyema 
following lobar pneumonia, from which we have gained most of our 
knowledge of empyema in the past. Moschcowitz,^^ however, 
pointed out that empyema in the past was not a benign condition, 
the figures at Mt. Sinai Hospital in New York from 1904 to 1914 
showing a mortality of 28 per cent. He collected further statistics 
which show that the death-rate in empyema before the two great 
influenza epidemics varied from 18.9 per cent (Lilienthal) to 55 
per cent (La-vrow) . This high mortality was not generally appre- 
ciated, .however, until empyema was seen en masse in the great 
army hospitals during the past tv'o years as a complication of influ- 
enzal bronchopneumonia. The marked fall in the death-rate which 
followed the policy of delaying operation and of carrying out first a 
series of preliminary aspirations, suggest the interesting query 
whether these newer . methods of treatment would have lowered 
the empyema mortality in the past. 

During the past winter a large number of persons suffering from 
influenza were treated at the Henry Ford Hospital, where many of 
these patients developed empyema. It is the purpose of this report 
to discuss the results obtained in treating these empyema cases, 
and particularly a group treated by repeated aspirations and intra- 
pleural instillations of gentian violet. 

Many differences of opinion prevail regarding the cases to be 
considered as empyema. Harti\'elF in his discussion of empyema 
uses the term to indicate “a purulent exudate within the general 
pleural space.” “Local collections of pus,” he states, “walled off 
by adhesions are intrapleural abscesses or interlobar abscesses,” 
and as such he excludes them from his discussion. Moschcowitz 
(1. c.), on the other hand, states that “nearly every empyema is an 
encapsulated one.” Aside from these differences in opinion based 
upon anatomical considerations there are differences in terminology 
dependent upon the character of the pleural effusion, many observers 
limiting the term empyema to cases yielding only frank macro- 
scopic pus. Graham,"* however, in his summary of reports from the 
various Base Hospitals notes that the exudate most commonly 
found is a slightly turbid serofibrinous fluid. In our group of cases 
all patients showing a turbid pleural fluid containing microorganisms 
are classed as empyema, the fluid in question varjdng from a slightly 
turbid serofibinous exudate to a thick, creamj”- pus. 

Objection may be raised to the inclusion in our discussion of 
certain cases as postinfluenzal empyema, on the ground that they 
were simply cases of streptococcus pneumonia complicated by 
streptococcus empyema. As certain of these cases were not observ^ed 
until after the onset of the empyema, and as the sjnnptoms of influ- 
enza show much variation, this objection has some weight. On the 
other hand these cases, of empyema occurred during the height of 
the influenza epidemic, presented a similar clinical picture, ran the 
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same clinical course and had bacteriological findings identical with 
those cases of infiuenza observed from their onset. Because of this 
similarity and the lack of definite evidence to the contrary all the 
cases of empyema occurring during this epidemic have been con- 
sidered as a single group. Also it must be emphasized that at the 
present time we have no definite criteria, either clinical or patho- 
logical, by which postinfluenzal streptococcic empyema can be 
differentiated from empyema following a primary streptococcus 
bronchopneumonia occurring during an influenza epidemic, or in 
fact from an empyema complicating a measles bronchopnemnonia. 

The study of our series of cases, although small, brings out some 
points of interest. In all there were admitted to the hospital 312 
cases with the clinical diagnosis of influenza; 40 of these cases, or 
12.5 per cent, developed empyema, and of these 17 died, a mortality 
of 42.5 per cent. This mortality is higher than that reported in a 
summary of 25 army camps collected by Graham, which was 30.2 per 
cent, but not so high as that reported from some of the Base Hospi- 
tals— for instance. Camp Funston with 84 per cent and Camp 
Wheeler with 65 per cent. These statistics, however, like many of 
those published, lose much of their value because of a failure to 
distinguish between the mortality of empyema and that due to 
bronchopneumonia. Graham (1. c.) has also pointed out that in 
the army statistics much of the discrepancy is due to differences in 
definition of the term empyema. In those camps in which the term 
empyema was limited to cases showing frank pus the mortality was 
the lowest, while in the camps including also cases of serofibrinous 
effusions the mortality was much higher. The latter classification 
was used in our series and doubtless accounts in great measure for 
the high mortality. The differentiation made by Graham agrees 
with the observations of many writers, and our cases also show that 
the serofibrinous exudation corresponds in time to the presence of 
an acute pneiunonic process, and consequently the period in which 
most deaths occur. 

The conclusion of Moschcowitz {1. c.) that when a patient dies 
with an empyema in the acute stage the cause of death is the pneu- 
monia and not the empyema is shared by most observers. Fifteen 
of our 17 deaths occurred in the presence of an acute demonstrable 
pneumonia, 10 of them within one week after admission to the 
hospital. Eleven of the fatal cases showed a serofibrinous exudate, 
6 showed frank pus. One of the latter, however, died from strepto- 
coccus peritonitis following ulceration of the bowel and one other 
patient was a case of neglected empyema admitted in extremis. 

The disastrous experience following too hasty operative inter- 
vention in empyema was so uniformly noted in the influenza epi- 
demic as to constitute the most important single observation made 
on this subject during tlie past two years. Rodman” noted in his 
work at Camp Bowie that the mortality was 45 per cent in the cases 
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in which the method of early operation was employed. Later; 
when he aspirated until frank pus appeared, the mortality dropped 
one-half. Stone*® reported a mortality of 61.2 per cent in 85 patients 
operated upon immediately following the establislunent of the 
diagnosis. Among 190 patients operated upon after a series of 
preliminaiy aspirations the mortality fell first to 12.6 per cent and 
a later series showed a still lower rate of 9.5 per cent. Following a 
series of such experiences reported from various parts of the country 
tlie method of preliminary aspiration rapidlj’’ became the method 
of choice, and its value was emphasized particularly in the report 
of the Empyema Commission^ and in a more recent article by 
Moschcowitz {l. 'c.). A number of methods of closed drainage also 
made their appearance; the method of Mozingo,*® irrigation with 
Dakin’s solution through a trocar; the method of Phillips,*® irriga- 
tion through a catheter, and the method of Harloe,® who inserted a 
catheter into the chest through which the pus was aspirated at 
various times, and which was clamped off during the intervals. 
Each of these three methods gave excellent results in the hands of 
their originators. A similar treatment was employed by Manson,® 
who treated a series of cases by repeated irrigation with chlorinated 
soda through a catheter. He treated 43 patients by this method; 
all were cured and no secondary operation was necessary. In dis- 
cussing the excellent results obtained by many observers who 
employed first aspirations followed later by operation it must be 
emphasized that their low mortality was due partly at least to the 
fact that they were treating the more resistant patients of their 
series, the others having already succumbed to an acute broncho- 
pneumonia. 

Many scattered instances are reported in which the empyema 
cleared up under the preliminary aspirations and resort to operation 
became unnecessary. At the onset of our empyema experience 
repeated aspiration was performed on the patients with the object 
of preparing them for a subsequent operation. It was thought at 
tlie time that this preparation w'ould be assisted by the use of some 
bland antiseptic solution capable of destrojdng bacteria without 
causing any marked irritation of the pleural surfaces. The solution 
used for this pmpose was an aqueous solution of gentian violet, 
which has been shown by the investigations of Churchman*® ® to 
possess a high bacterial value in vitro for most Gram-positive 
organisms, and also to have a value in tlie treatment of suppurative 
processes. 

The procedure was as follows: The chest was aspirated by means 
of a Potain aspirating outfit, the fluid withdrawn and 100 c.c. of an 
aqueous solution of gentian violet introduced into the chest tlirough 
the aspirating needle by means of a Luer syringe. This solution 
was allowed to remain until the next aspiration. At first a dilution 
of 1 to 10,000 was used, followed later by dilutions of 1 to 5000 and 
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1 to 1000. Later in the series the first instillations were used in the 
strength of 1 to 5000, followed rapidly by an increase in strength 
to 1 to 1000. As this method was followed in a number of the earlier 
cases by a sterilization of the pleural exudate and clearing up of the 
empyema the procedure was extended to all the cases coming under 
observation. The greater number of the cases cleared up under 
this treatment, there were some failm'es, and in a few instances it is 
now apparent that surgical intervention should have been resorted 
to earlier. 

Twenty-seven cases in all were treated in this way. Of this 
number 14, or 51.8 per cent, were cured; 8, or 29.6 per cent, were 
not cured by this procedure but later came to operation; 5, or 18.5 
per cent, died. Of the fatal cases 3 died of pneumonia present on 
admission and persisting during treatment, while 1 patient died of 
peritonitis having its origin in a diphtheritic enteritis with ulcer 
formation and perforation of the intestine. This mortality of 18.5 
per cent, although admittedly high, is mostly a pneumonia rather 
than an empyema mortality, and compares favorably with the 
mortality statistics previously quoted and also with those of 
Ingraham,® who reports an operative mortality of 31.8 per cent, 
and of Gray,® whose mortality was 21 per cent. 

The character of the fluid obtained in the successful group of 
cases varied. In 3 instances it was serofibrinous, 2 of these 
patients clearing up after two treatments and the third after six 
treatments. A fourth patient showing a similar fluid cleared up 
after two aspirations without the use of any gentian violet. This 
recovery was not included in the statistics for this reason. All of 
these showed a pure culture of Streptococcus hemolyticus in the 
pleural fluid. Another patient with bronchopneumonia developed 
a sterile serofibrinous effusion that disappeared with one aspiration, 
the case resembling one reported recently by McCrae,!^ who 
describes a turbid pleural effusion in a case of lobar pneumonia 
that cleared up following one aspiration. 

In 6 of the 14 successful cases frank pus was obtained at the first 
aspiration and the fluid continued to be quite thick and purulent, 
later becoming thinner and finally disappearing altogether. This 
group is of considerable interest in showing that cases with frank 
pus do clear up following repeated aspiration and gentian violet 
instillations, and that rib resection with open drainage is not tlie 
only method whereby such cases can be cured. 

In 5 of the cases tlie fluid was at first serofibrinous but later became 
markedly purulent and remained so until it cleared up. In all, 
11 out of the 14 showed frank pus during the course of treatment, 
and belong to tlie group of undisputed empyema cases. 

Bacteriological studies of the pleural fluid in the 27 cases ti-eated 
by aspiration and gentian violet injections showed the hemoLi;ic 
streptococcus present in pure culture in 17 cases; associated until the 
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B. influenzae in 4; associated with the pneumococcus in 2; associated 
with both the pneumococcus and B. alkaligenes in 1; w'hile in 1 
instance the Streptococcus hemolyticus, pneumococcus and B. 
influenzae were all found at various times in the fluid; in 2 of the 
cases the pneumococcus was grown in pure culture. In those cases 
showing more than one organism in the pleural fluid the bacterio- 
logical findings varied with different aspirations, one microorganism 
growing at one time, another at other times and often both together. 

The number of treatments employed before recovery varied 
greatly. IVhile in one instance, only one treatment was necessary 
thirty-eight had to be employed in another case. The average has 
fourteen to sixteen. There was no appreciable difference between 
the number of treatments necessary in cases in which frank pus or 
where serofibrinous fluid was obtained at the first aspiration. These 
results are of interest in emphasizing that in all cases the fluid after 
a few aspirations became purulent and that the presence of a sero- 
fibrinous fluid indicated only that the patient had been aspirated 
at an earlier stage. 

In the successful eases two noteworthy effects of treatment were 
observed : a gradual lowering of temperature and a diminution in the 
amount of fluid obtained at thoracentesis, \\fliile a decrease in the 
amount of fluid was usually a good sign, yet this alone without a 
lowering of temperature did not prognosticate a favorable outcome, 
as it occurred in a few patients who failed to clear up. This failure 
of the amount of fluid obtained at tapping to serve as a prognostic 
index is probably to be explained anatomically— a failure to drain 
the cavity thoroughly, because of inaccessible pus pockets. 

A study of the temperature curves in all of the successful cases 
showed that the treatments very soon reduced the fever. In some 
instances this fall was rapid and a normal temperatiue was reached 
in from two to seven days. Such a reduction was, however not the 
rule, and the average length of time before a normal temperature 
w^as reached was fifteen days, during which time the patients were 
treated from once a day to once in three or four days. In our' 
experience those patients w'ho were treated frequently, as often as 
every day in the beginning of the temperature, made, as a rule, the 
most rapid and satisfactory recoveries. In several instances the 
patients after a week or longer of normal temperature showed sudden 
rises of temperature ivhich persisted for a few days but disappeared 
when treatment was resumed. Several patients also sho'wed com- 
plications in the form of erysipelas and acute arthritis w'hich com- 
plicated the picture of the temperature curve and undoubtedly 
extended 'the febrile stage. 

In contrast to this fall of temperature in the successful cases the 
unsuccessful ones showed neither rapid nor gradual response to 
aspiration and gentian violet instillation. In most of these cases 
this treatment did not produce freedom from fever for a single day. 
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In one case there were occasionally remissions .of one to two days 
followed by periods of fever lasting from one to two weeks. One 
other case showed marked reaction to tapping and fever-free periods 
of a week at times. This patient was later operated upon at his 
own request. 

The absence of microorganisms in the pleural fluid was, of course, 
a favorable sign, but one which, as a rule, appeared late in the course 
of treatment. In many patients also the fluid was not wholly 
sterile at the time of the last aspiration, although the number of 
microorganisms was very greatly reduced. The leukocyte count, 
while it steadily fell as the patients responded to treatment, showed 
such great variations that it could not be used as a very reliable 
prognostic index. 

The result of these observations indicates that definite response to 
the treatment should appear within two or three weeks of frequent 
treatments if this method is to result in recovery. If this response 
is absent, successful results with this treatment are doubtful and 
thoracotomy is indicated. 

Moschowitz (1. c.) in discussing the pathology of empyema lays 
stress upon the presence of ruptured subpleural pulmonary abscesses 
and states that irrigation of empyema cavities with irritating solu- 
tions such as Dakin’s solution results in coughing and choking. 
In our experience the presence of such communications between 
the bronchus and the pleural cavity was strikingly shown bj’' the 
appearance of a violet-stained sputum in 19 of the 27 cases treated. 
In the first cases noted the question was raised whether the appear- 
ance of the dye-stuff in the sputum was not due to penetration 
of the lung by the aspirating needle. While this possibility cannot 
be absolutely ruled out, further observation led to the conclusion 
that it was unlikely. In all aspirations extreme care was used 
not to penetrate the lung itself; the appearance of the dye-stuff in 
several cases was instantaneous upon introduction of the gentian 
violet into the pleural cavity; also in other patients the dye-stuff 
was coughed up suddenly several days after the intrathoracic 
injection. In another group of patients the frequent expectoration 
of thick pus led to the conclusion that a bronchopleural fistula 
was present. 

The duration of the patient’s stay in the hospital after the develop- 
ment of empyema is a question that must be taken into considera- 
tion in the choice of a method of treatment. This question has not 
been studied in detail in many of the empyema reports doubtless 
because of tlie difficulty in tracing these cases which in the army 
camps were frequently transferred. Ingraham (/. c.) states that 
the average stay of his cases in the hospital was 78 days— 
22 days before operation and 56 days following operation. Gray 
(/. c.) found the average number of days in the hospital to be 92 
at Fort Des hloines. Tinker and Wattenberg’® have reported in 
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tlieir studies on the treatment of emp 3 ’’ema some interesting figures. 
Their series comprise 80 cases— all but 6, however, were operated 
upon elsewhere and transferred to them for after-treatment. The 
average stay of the patients in their hands was only 34 days, but 
as the average length of suppuration before admission was four 
months their general average was over five months. One of their 
patients had been suppurating eleven months before coming into 
their hands and another was under treatment for five months before 
recovering. 

The average stay in the hospital necessary for our cases, which 
were cured by aspiration and gentian violet instillation, was 76 
days, the longest 120 days, the shortest 25 days. The average 
length of stay in the group unsuccessfully treated and later subjected 
to thoracotomy was 101 days, the longest 112 days and the shortest 
92 days. The patients who were operated upon were discharged 
from the hospital on the average of 39 days after operation. This 
indicates that the previous treatment of the patient by aspiration 
and intrathoracic injection had not, as a rule, rendered the surgical 
problem more difficult nor delayed the time of recovery. In one 
conspicuous example a bilateral empyema by means of this treat- 
ment cleared up on one side, and the remaining empyema being 
limited to one side, proved a simple surgical problem. The average 
length of stay of all patients was 84 days, which compares favorably 
with the figures above mentioned. This period of time could doubt- 
less have been somewhat shortened by an earlier operation in a few 
of the cases which failed to improve rapidly after treatment and 
and who in the light of our experience now should have been operated 
upon sooner. Our cases also were kept in the hospital on the aver- 
age of a month with a normal temperature before discharge, a 
period which doubtless could be considerably shortened. 

The cases in this series have been followed closely in order to 
ascertain the after-results of the treatment. One of the patients 
died subsequently after discharge from the hospital from what 
was apparently acute cholecystitis. This patient had responded 
very readily to treatment, and at the time of her discharge showed 
nothing abnormal in tlie chest but the presence of some pleural 
thickening. Nine of the patients returned to the hospital in response 
to recall letters and showed only the signs of a thickened pleura 
on the affected side. All of these persons are at work and consider 
themselves cured. The physical signs at present do not indicate 
an excessive pleural thickening and none of them show any recog- 
nizable deformity. Four other patients have been followed by 
letter and have made perfect recoveries. Letters from their physi- 
cians of 2 of these state that they have recovered entirely and 
show only slight signs of a thickened pleura. There have been no 
relapses. This point has been very carefully studied, and this report 
has been delayed largely because it was desired to allow a sufficient 
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time to elapse to be sure the patients were cmed. It has now been 
over four months since the last patient was discharged from the 
hospital. 

Summary. In a series of 27 cases of postinfluenzal empyema, 
14, or 51.8 per cent, were cured without operation by repeated 
aspiration and intrapleural instillations of gentian violet. No 
relapses occurred and no deformities of the chest developed. 
The presence of frank pus was no contra-indication to treatment 
by this method. It is possible that some of these cases would have 
recovered without the use of gentian violet installations, yet 
because of the prompt sjmiptomatic response to such injections and 
the rapid diminution or disappearance of bacteria in the pleural 
fluid it was evident that the dye-stuff possessed a very definite 
bactericidal value. 

The most valuable indication that a patient is responding to 
treatment is a lowering of temperature immediately following 
aspiration, which persists and gradually reaches normal. A diminu- 
tion of microorganisms or a frequent absence of them in the aspir- 
ated fluid is a favorable sign, but only when there is a temperature 
response to aspiration. Patients who failed to show such reactions 
to treatment in 15 to 20 days in our experience did not recover 
by this method. If the aspirations and instillations are not effectual 
within this time sm’gical intervention is indicated. This method 
of treatment should delay the operation only slightly longer 
than usual while making an attempt to clear up the empyema 
during this period. Failures were due usually to inability to empty 
the pus because of extensive pocket formation— a fact demonstrated 
at operation. 

In the great majority of the cases repeated aspiration after 
thorough cocainization of the skin was performed without any 
great discomfort. The absence of any drainage tube through the 
chest wall permitted the patients great freedom of movement, both 
while in bed and later when they were walking about. 

It is difficult to discuss the amount of time necessary for treatment 
by this method because of the limited number of cases treated. All 
of the patients were kept under observation in the hospital for a 
much longer period than necessary. This has lengthened consider- 
ably the average duration of stay in the hospital for this series of 
cases. Many of these patients were up and about the hospital for 
four or five weeks before discharge, receiving during this time one to 
two treatments a week. Such patients could be discharged earlier 
and have tlie occasional aspirations carried out in the out-patient 
department. 

It is a very great pleasure to acknowledge the assistance of Dr. 
Frank J. Sladen and Dr. F. Janney Smith in the preparation of this 
report, and the aid received from Drs. L. G. Byington, L. S. Fuller 
and R. L. Schaefer, whose careful observation and treatment of the 
patients contributed largely to the success of the treatment. 
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THE ADVANTAGE OF SEETJM THERAPY AS SHOWN BY A 
COMPARISON OF VARIOUS METHODS OF TREATMENT 
OP ANTHRAX. 

By Joseph C. Regan, M.D., 

LBCTUREn ON CONTAGIOUS DISEASES, lAJNG ISLAND MEDICAL COLLEGE, AND ASSISTANT 
RESIDENT PHVSICIAN, KINGSTON AVENUE HOSPITAL. 

(From the Kingston Avenue Hospital, of the Bureau of Hospitals, Department of 
Health, New York City, Dr. R. J. Wilson, Director.) 

Various methods of local therapy of antlirax have been in use 
for many years past, and are still widely employed either alone or 
in conjunction with other measures. If one has the time to consult 
tlie literature dealing with the subject, whether it be in periodicals 
or in text-books, it is at once evident what wide differences of opinion 
exist as to the most effective method of treatment. This is unfortunate 
and is liable to lead one to the conclusion that most all tlie usual 
methods give about the same results and it is not therefore a wtal 
matter which one is employed in the individual case. This vien- 
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point must be changed, as there is how accessible certain indisputable 
facts which prove it to be incorrect. Almost all the measures of local 
therapy in common use possess too many disadvantages to be con- 
sidered locally effective, and they are uniformally without claim to 
a specific effect once an anthrax septicemia has originated. Some 
of them have even the danger of increasing the possibility of this 
latter grave complication (septicemia) supervening. 

An ideal method of therapy for anthrax is one which fulfils best 
the following points: (1) It should be appliable to the various 
forms and locations of the disease; (2) should have the lowest mor- 
tality rate; (3) should be as specific as possible; (4) possess no danger 
of generalizing the local infection; (fi) offer the least amount of 
scarring and deformity; (6) cause a minimum of pain; (7) entail 
the shortest absence from employment. 

To draw any conclusion as to the method which best fulfils these 
points, the various measures of therapy in use must be first reviewed 
and their advantages and disadvantages considered. 

Thermocautery is one of the oldest methods of treatment known 
(Schwartz^), and despite its many objectionable features it is still 
widely employed in many parts of the world. It is an extremely 
painful procedure, and when the lesion is extensive, especially when 
on the face or neck, it leads to hideous deformity, and prolonged 
convalescence if the patient recovers. It destroys rather indis- 
criminately both dead and living tissue, and unless applied thor- 
oughly, which is surely an heroic measure in voluminous anthrax, 
it may seal off from free drainage tissue which is still infective. 

Moreover, the barrier zone to the infection which nature has 
established may be in part or entirely broken down and generaliza- 
tion may thus originate. The treatment is not in the least specific, 
and when an anthrax septicemia exists is of no avail. For all these 
reasons it should be entirely omitted from the therapy of tlie disease. 

Chemical caustics have been widely used in anthrax. Many 
writers advocate them as the only method of treatment, but in the 
majority of instances they are advocated as secondary measures. 
•Among the caustics recommended are chloride of lime, nitric acid, 
zinc chloride, carbolic acid, bichloride of mercury and caustic potash. 
Graef- has reported a mortality of 5 per cent in 38 cases, and Schar- 
nowski,^ Bidder,** Arnozan Laude and Maranger® report successful 
results. The latter three authors, however, have abandoned the 
procedure ovdng to the vivid pain which ensues. That the method 
is uncertain tlie experience of Morosof® shows, for he has been unsuc- 
cessful in 2 cases, although in 1 he gave twenty-eight injections 
of 3 per cent carbolic acid and in the other seventy-six injections 
of 4 per cent carbolic acid in the depth of the pustule. Amory 
and Rappaport" report 3 recoveries by combined excision and 
cautery, but in 1 instance it required twenty days for the bacilli 
to disappear on culture from the lesion, and in another the patient 
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recovered only after three months. Whitla® mentions 2 per cent 
iodine for local injection and Chauffaud and Boidin® report the use 
of subcutaneous injections of 1 per cent carbolic acid and a solution 
of Gram’s iodine. They admit that the latter solution is horribly 
painful and both are equally inefBcacious. 

Chemical cauterization has many of the same contra-indications 
mentioned under thermocautery. The possibility of poisonous 
effects or nephritis originating is an additional danger. Superficially 
applied these caustics are only palliative, and to be in the least 
effective the application must be. thorough, and with many it should 
be repeated. Their lack of specificity is evidenced also by the divers- 
ity of the chemical solutions recommended. 

Surgical intervention in the therapy of anthrax comprises two 
forms— incision and excision. 

Incision has fallen in much disrepute as a mode of treatment, 
especially in Italy and Trance. Yet it is still often used, both here 
and abroad, particularly in instances in which the physician fails to 
recognize the disease and believes he is treating an ordinary car- 
buncle. The danger of the method was long ago recognized by 
the French physicians. Guerin, Faucon,*^ Richard,^^ ChamberP’ 
and more recently Despres*^. warn of the danger of an erysipeloid 
or purulent inflammation of the wound setting in following opera- 
tion. It is characteristic that patients treated by incision commonly 
develop the more severe types of the disease, and not infrequently 
die. Verneuih® gives interesting statistics on this point: "Among 
6 patients so treated all died.” 

Incision has no place in the therapy of anthrax. It is not only 
contra-indicated but is actually dangerous. The operation breaks 
dowm the barrier zone to the infection and opens wide the blood and 
lymphatic channels of absorption, at the same time failing to remove 
the infected focus. As a result, increase in the extent of the local 
involvement and grave possibility of a generalized infection super- 
vening are to be expected. It is also to be remembered that Mar- 
chonx^® showed experimentally in animals that anthrax bacilli 
multiply rapidly in blood-clots, aS they are not then so susceptible 
to leukocytic activity. Instead of assisting in the cure the opera- 
tion further endangers the patient’s life. 

Excision at the present time is the most commonly used method 
in the therapy of the disease. It is, how'ever, so frequently combined 
■with thermo or chemical cautery or with serum that it is difficult 
to tell to which the results obtained are mostly attributable. Courtelle- 
ment and Weill-Halle,” Dudley,^® Ellitrop'® and I^ymond=® are 
among the advocates of the method. Dudley combines the treat- 
ment W’ith cauterization and serum, as used at Guy’s Hospital, 
London, while Ellitrop administers anthrax vaccine. Some surgeons, 
among them Paget and Gosselin®^ and Despres,-- believe that one 
should never resort to excision no matter ■what the location of the 
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lesion. Picaud^* and Pratorius/^ the latter on the basis of his exten- 
sive experience with anthrax, advise against excision. Muller^^ 
and Hiss and.Zinsser^® have found it impossible to prevent the spread 
of the disease in guinea-pigs by immediate excision of the site of 
inoculation. Scholl” recently compared the results obtained by the 
surgical and non-surgical treatment in 51 cases: 4 (44 per cent) of 
9 cases treated surgically died while only 3 (7 per cent) of 42 
cases treated non-surgically succumbed . One patient only recovered 
after amputation at the shoulder-joint. In conclusion, he states 
“ that in several of tlie surgical cases a rapid increase in edema, a 
steady decline in the patient’s general condition and death several 
hours later definitely pointed to the operation as a causative factor.” 

Excision despite its advantages over incision and thermo or 
chemical cautery has certain outstanding limitations .and disad- 
vantages. Thus in anthrax of the face it will always be objec- 
tionable from the esthetic viewpoint. Likewise when the neck is 
involved, if the disease is at all extensive, excision leaves often an 
extensive surface devoid of skin, with resulting scar-tissue formation 
and contracture, and, if skin-grafting is not performed, convalescence 
is much prolonged. The pain of the operation and possible hemor- 
rhage must also be considered. Probably the most frequent source 
of danger is the difficulty of accurately defining the area to be 
excised, especially when the edema and induration are marked, as 
microscopic sections have gt times shown bacilli far beyond the 
exact limits of the pustule in the edematous zone. To excise less 
than the entire area involved is to subject the patient to the pain 
and discomfort of the operation without a compensatory result in 
the way of a certain cure. On the contrary, as Nature’s barrier zone 
is broken down and the blood and lymphatic channels are opened, 
the danger, local and general, of disseminating the infection is much 
increased. Since anthrax in man is primarily a local disease and 
usually remains thus — any treatment which may tend in the 
slightest way to generalize the infection is. scarcely to be looked on 
as proper therapy. Once a septicemia exists the treatment is only 
palliative. Then, again, bacilli may persist in the wound for almost 
three weeks after operation (Rappaport and Amory’s case), and in 
the presence of blood-clots rapid multiplication may occur. Eor all 
these reasons the writer believes excision should likewise be omitted 
from the routine therapy of the disease. 

\arious other methods have been advised locally in anthrax, 
many of which are only palliative measures, and some of which are 
claimed to be somewhat specific. Among the former may be men- 
tioned wet dressings of various antiseptics, as advocated by Ver- 
neuil=® and pulverization with bichloride, as advised by Savini,3“ 
All these measures evidently exert their action too superficially to 
be of any direct curative value and are at best only secondary 
measures. They may provoke inflammation, as Ricaud and 
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Launoy^® have pointed out. The value of the subcutaneous injection 
of o^^gen locally into and around the pustule, as reconunended by 
ThiriaF®^ and Theiry,®' has not been established; moreover, anthrax 
bacilli grow well in atmospheric oxygen. Ramstedt®® in 7 cases and 
Mtillei^ in 13 have employed symptomatic treatment and rest with 
complete success. Such measures, while useful adjuncts to a more 
specific method, cannot be relied on alone, and it represents an 
attitude of therapeutic nihilism to allow a disease to take its own 
course if a remedy of proved value is at hand. The use of steam as 
advocated by Gucciardello®® is too severe a measure for routine 
employment and its specific nature is not proved. 

In the second group may be mentioned powdered ipecac, ars- 
phenamine, extract of Bacillus pyocyaneus and normal beef serum. 

Muskett®.® reports the successful treatment of 50 cases with ipecac 
paste locally. Botli he and Washbourne®’ have experimentally 
found ipecac to destroy readily anthrax bacfili. This treatment, 
while not to be relied on alone, owing to what impresses one as a 
too superficial action, is a useful supplementary measure to a more 
specific mode of therapy. 

Fortineau®® uses extract of Bacillus pyocyaneus on the basis of 
antagonism existing between that bacillus and anthrax. He reports 
32 cases, with 1 death. Further reports are necessary to estab- 
lish the value of this local method. It has not been proved to be 
effective in anthrax septicemia, and the question of its value in the 
more virulent types of the local disease is still to be settled. It is 
not usually accessible for use, which is another disadvantage. 

Arsphenamine has experimentally been proved of value by Shuster 
and Laubenheimer,®® Laubenheimer”’ and Becker Each reports a 
recovery in septicemic cases with the drug. The results are encour- 
aging but the treatment is in its experimental stage. 

Normal beef serum has been advocated by Kraus, Penna and 
Cuenca.'*^ They report a total of 415 cases with 4.3 per cent deaths. 
In the last 180 cases treated there were 11.6 per cent deaths, 
or 3.4 per cent, omitting intestinal cases. Lignieres'*® denies the 
value of beef serum in anthrax and reports experiments to prove his 
contentions. Kolmer*'* has also recently shovm that whfie beef 
serum contains some antibactericidal properties it is ndthout demon- 
strable protective and curative value in experimental infections in 
mice and rabbits. 

Hutyra^® has proved that immune anthrax horse serum gives 
higher protection in test animals than normal serum. In a recent 
article*® in current literature the value of beef serum is again 
repudiated. Therefore Kraus’s contention must still be accepted 
with reserve until such a time as normal beef serum has been shown 
to be experimentally and practically as effective as anthrax serum. 
In the absence of immune serum, normal serum may be tried until 
the former is obtained. 
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Anti-anthrax Serum. The credit for the original production of 
this serum is due to Marchoux, of France, and Sclavo, of Italy, both 
investigators publishing their work in 1895. Marchoux succeeded 
in immunizing sheep to anthrax by use of attenuated cultures, 
according to the method devised by Pasteur, Chamberland and 
Roux, and then by hyperimmunization with virulent cultures, in 
increasing doses at intervals of a week, obtained a serum possessed 
of both prophylactic and therapeutic properties. 

Marchoux^® showed that an immune sheep serum of (1-200 
titer) was curative for rabbits in doses of 7 c.c. when it was inocu- 
lated at the same time or seven hours after the subcutaneous inocu- 
lation of I c.c. of virulent anthrax culture. It was likewise effective 
in preserving life in 10 c.c, doses when it was injected twenty-four 
hours after the virus. 

Sclavo, working along somewhat similar lines to Marchoux, 
using, however, larger animals, at first goats and later asses, suc- 
ceeded in producing a potent serum for use in human cases of the 
disease. As recently prepared, 10 c.c. of the serum thus obtained 
protects a rabbit from 0.5 c.c. of fresh virulent broth culture. 
Sclavo immunizes his animals over a long period of time, often as 
long as two years. Sobenheim^® has modified the original methods 
'of immunization further by employing simultaneous inoculations 
of anti-anthrax serum and culture, the latter being at first attenuated 
and later highly virulent, and given in increasing amounts until 
the animals (sheep) could withstand enormous doses. The serum 
was injected on one side of the animal’s body and the virus on the 
opposite side. The serum obtained thus had the usual prophylactic 
properties for experimental animals (rabbits) in 10 c.c, doses, and 
also protected non-tmmune sheep (2 out of 5 animals) inoculated 
with a virulent antlirax culture in doses of 40 c.c. given from ten 
minutes to six horns after the cultures. Sobenheim used his method 
of immunization with complete success in a herd of 2700 cattle 
without any deaths or ill-effects attributable to the inoculations and 
with the complete disappearance of any further cases of anthrax 
among them. 

Sclavo serum has been used extensively in Italy and South 
America both propliylactically and therapeutically in cattle and 
also in the treatment of the disease in man. It has, however, been 
very little employed in this country, and it is only in the last few 
years that the serum treatment of anthrax has come at all into use 
in the United States. The more frequent employment of immune 
serum in human cases of the disease is in no little part due to the 
fact that for tlie last few years the Bureau of Animal Industry in 
Washington has been preparing and has been distributing on request 
a very potent anthrax serum. 

The credit for the perfection of tliis very potent serum is due to 
Dr. A. Eichhorn,-'® formerly chief of the bureau, and his collaborators. 
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In an attempt to find a more satisfactory method of immunization 
than those now in use they resorted to combined immunization 
■iidth potent anthrax serum and carefully standardized spore vac- 
cine, and found this method to possess marked advantages over the 
older Pasteur method. (The Pasteur method possessed certain 
hazards either in that the vaccine was too weak to protect or too 
virulent to be safely used^®). During the progress of the work 
repeated occasions arose to treat a considerable munber of afflicted 
animals with the serum thus produced, and remarkable recoveries 
were obtained in a very high percentage of the cases, including some 
of the more severe tjTpes. Comparative tests were made of this 
serum and several of the European makes and tlie American product 
was revealed to be twice as potent. The serum has been shovm to 
have great therapeutic value in malignant pustule in man. Later 
by an improved technic, modelled along that which Banzoff used 
for diphtheria antitoxin, success was attained in fractioning and 
separating off the globulin content which contains the concentrated 
antibodies. This globulin serum has also proved its potency both 
in numerous tests on laboratory animals and practically in larger 
animals—cattle and horses. 

The Bureau of Animal Industrj’^ has been furnishing state and 
city hospitals with the serum upon request for several years past, 
but in a recent communication from the bureau the vTiter learns 
that it is not their intention to continue this practice, inasmuch as 
several of the biological firms are now prepared to furnish such a 
product.^® 

Statistical Stuffy of Anti-anthrax Senpn. Picaud“ believes that 
anti-anthrax serum has an incontestable efficacy, and to prove this 
refers to statistics of Pagliani.®^ In Italy from 1890 to 1900 there 
were recorded 24,052 cases of anthrax with 6812 deaths, or 24.16 
per cent. On the contrary, statistics of these late years during 
which serum was used show 160 cases with 10 deaths, or 6.25 per 
cent, and in these 10 cases Pagliani states that tlie serum was 
employed too late to expect anytliing of the treatment. In 130 
cases observed in Argentine Republic and treated by Sclavo-® serum 
the mortality is considered by the writers as reduced to zero, the 
few cases that happened to die being attributable to secondary 
infection. In 1903 Sclavo'’^ reported 164 cases treated by serum 
with only 6.09 per cent of fatalities. Legge“ collected 12 cases of 
anthrax treated by serum in England between 1904-1905. Of 
these, 4 were treated by serum alone, 3 recovered and 1 died; vdiile 
of 8 treated by serum plus excision, 6 recovered and 2 died. Of the 
fatal cases the serum was not administered until the day of death 
in one case and in the other case not until twenty-four hours before 
death, the dose being only 20 c.c. in the latter. 

Herley^ has reported 8 cases of anthrax treated by Sclayo serum 
with 1 death, excision being performed also in all but 1 instance. 
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Royer and Holmes^ have reported 15 cases of anthrax, 4 of which 
were treated without serum with 1 death, and 7 by Sclavo serum 
plus surgical intervention with 1 death. These 11 cases comprised 
the more serious in which the lesion was located on the face or neck, 
while in the remaining the extremities were involved 3 out of 4 
times. Schwartz^ has collected a series of 68 cases, occurring in 
New York state. His statistics show 17 cases treated by serum and 
rest with 5 deaths and 12 recoveries, and 28 cases treated by serum 
and excision, in one of which excision was close, with 26 recoveries 
and 2 deaths. Page’s®® statistics from English cases of anthrax 
threated with serum show an apparently higher mortality than in 
untreated cases. In the earlier group of cases the apparently high 
mortality was due to use of too small doses (10 to 20 or 30 c.c.), 
and in the later group the serum was often administered in extremis. 

Pied,®^ in 1913, states that up to that date he found reports of 
7 cases of anthrax with generalized blood infection which had 
recovered following serotherapy and 2 in which serum was used 
without success. Bandi,®® in 1904, reported 2 remarkable cases of 
recovery in patients with an anthrax septicemia following energetic 
serum therapy. The first patient had been ill four days with a lesion 
on the forearm treated by thermocautery, and although the latter 
was thoroughly applied the process rapidly advanced, and when 
Bandi was called the man was comatous, with a temperature of 
104° and a cloud of albumin and casts in the urine; 150 c.c. of serum 
was given immediately intravenously and 50 c.c. more the same 
evening. One and a half days later the temperature was normal, 
the patient conscious, the blood culture negative, the urine cleared 
up and the edema confined to the pustular zone. The second case 
was very similar and equally remarkable. Becker,®® Bissell®® and 
Graham and Detweiler®^ have each reported a case of malignant 
pustule with septicemia which recovered following the use of anti- 
anthrax serum. In the case of Graham and Detweiler excision was 
performed on the fourth day of the disease but failed to control the 
malady. In fact, within twenty-four hours afterward the blood 
cultme became positive. On the sixth day 80 c.c. of anthrax serum 
and 100 c.c. of chloramin-T (Dakin) were given intravenously and 
complete recovery ensued. 

Sclavo, Buron and Jager and Becker®® have also demonstrated 
that anthrax serum is an efficient means of cure of even an anthrax 
septicemia in which the mortality by any other method is 100 per 
cent. All agree that under the influence of serum intravenously 
the bacteria rapidly vanish from the blood stream. 

Rappaport and Amory^ have reported a severe facial case with 
marked edema recovering rapidly after SO c.c. of sermn intraven- 
ously. Armour®® cites an interesting case in which serum was not 
used until the seventh day of the disease, when the patient was in 
danger of sufi'ocation. Within four days the patient was convales- 
cent. A total of 60 c.c. of serum was given. 
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Mendez« has reported 1073 cases of anthrax with a death rate 
of 4.19 per cent treated by means of a seruin he prepared 
himself by a method similar to that of Sclavo, the fatalities being 
due in the few fatal cases to the use of serum in naoribund patients, 
to edema of the glottis, to myocarditis, to atheromata or to alco- 
holism. 

Legge^3 in his very tliorough article has examined the details of 
all published cases he could find up to January, 1905, treated by 
serum, namely, 67 in number. Of these, 56 were treated by serum 
alone and 11 by serum and some other treatment with a total death 
rate of 9 cases. In 44 of the 56 cases in which details would allow 
conclusions, marked improvement had taken place not only in the 
general symptoms but in the arrest in the further development of 
the pustule and in diminution of the edema b}' the third day. The 
average duration of treatment in these 44 cases was eight days. In 
none was it more than fourteen days. No visible scar or only a slight 
sear was present in all cases except 2, in which there was some loss 
of tissue, despite the fact that the face and the neck were involved 
in 35 of the 44. In 7 of the 9 fatal cases the patients were in a serious 
condition with widespread edema when the serum was administered 
and in all death occurred wnthin thirty hours, usually in twelve, 
after the serum was given. Moreover, the doses of serum used in 
fatal cases were small, usually 20 to 30 c.c., and only one dose was 
given, and that apparently subcutaneously. In only 2 cases was 
the dose repeated a second time. 

Cicognaufi* reports some remarkable facts in connection with the 
serum treatment. In Santa Croce, in Italy, a town of 5000 inhabi- 
tants with 36 tanneries, where Cicognani has adopted the serum 
treatment exclusively, the workers now insist on haAong this treat- 
ment to the exclusion of every other, and since operative interfer- 
ence is unnecessary, present themselves when there appears the 
smallest pimple suggestive of anthrax. Cigognani remarks on the 
rapidity with which improvement in tire general condition occurs, 
often witliin a few hours, and the pustules dry up vdthin a few days, 
while convalescence is much shortened. Lockwood and Andrews'® 
and Strettonf ^ have each reported a successful case treated by serum. 
In each instance the lesion was on the face and excision was contra- 
indicated from an esthetic standpoint. The vTiter'® has previously 
reported 2 cases and has since treated 5 more successfully by 
Eichhorn serum. The recovery in all instances was extremely 
rapid; convalescence was established within a few days after serum 
treatment was begun. The pustule in all instances rapidly dried 
up in a minute and a almost invisible scar was the only remains of the 
disease. The specific influence of the serum was so marked as to 
leave no question in the minds of tlie observers of the value of the 
treatment. The lesion was not excised in any of the 6 cases. Ascoli,” 
of Milan, uses serum often as the only treatment in doses of 5 to 



REGAN: VARIOUS METHODS OF TREATAIENT OF ANTHRAX 415 

15 C.C., sometimes repeating the injections five or six times in the 
same day. Sclavo^® has lately stated that doses of 10 to 50 c.c. of 
serum are too small and that 60 to 80 c.c. is a minimum. Many 
authorities advise 40 c.c. Pagliani^^ has drawn certain conclusions 
in regard to treatment by anthrax serum: (1) The serum even in 
large doses is absolutely innocuous; (2) it is well supported even if 
given intravenously; (3) it may save tlie patient when the prognosis 
is hopeless; (4) it arrests rapidly the local process and reduces to a 
minimum the destruction of tissue. 

Modaf^^ believes in the efficacy of the serum treatment of anthrax 
and uses doses as high as 60 c.c., repeating the injection in twenty- 
four hours in doses of 20 to 30 c.c. and continuing this until the dis- 
ease is controlled. Modat states that veterinarians sometimes use 
as much as 500 c.c. to 600 c.c. of serum at one dose in anthrax 
infections in horses. He quotes the work of Cuica in Bucharest, 
who has prepared an immune serum and relies on it exclusively in 
therapy. This writer has reported 40 cases, in 6 of which serum was 
not used, Avith 100 per cent mortality, the remaining 34 all recover- 
ing under serum tlierapy. 

Dr. Douglass Symmers,®* director of the Laboratories at Belle- 
vue Hospital, reported recently “that within the past few years 
some 15 cases of anthrax have been treated in that hospital with 
specific serum and the results have been very gratifying; that while 
as one readily understands, all of the cases which had become septi- 
cemic with anthrax bacilli when first seen died, those which came 
under the serum treatment early were speedily cured, good results 
being apparent Avithin forty-eight hours and recovery taking place 
within a week or ten days.” The method of treatment folloAs^ed has 
been to give 40 c.c. of Eiclihorn serum intravenously'' every four 
hours, and at same intervals to inject 10 c.c. into the skin surround- 
ing the pustule. Excision which was formerly used as a routine 
with sermn or alone has been abandoned. 

The reported cases of anthrax in Noav York City in the last feAV 
years have been as follows: 


Year, Cases. Deaths. 

1916 13 9 

1916 4 3 

1917 16 9 

1918 15 4 

1919 14 9 

1920 12 1 


During the early years of this period, 1915, 1916, 1917, serum 
was little, if at all, used. During the following years it began to be 
more employed but AA'as combined usually with other methods of 
treatment, mostly excision. Finally, during 1920 serum has been 
fairly uniformly used and excision has been gh^en up by many 
hospitals. 
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Hubbard and Jacobson*^ siunmarize the treatment in the 34 
cases that have occurred in New York City during 1919 and 1920. 
The table is as follows : 


Anti-anthrax serum only 

No. 

cases. 

Recoveries. 


14 

12 

2 

“ “ “ and incision 

5 

4 

1 

“ “ “ and excision 

4 

3 

1 

“ “ “ and chemical cautery 

2 

0 

2 

Chemical cauterization and incision 

2 

1 

1 

Anti-anthrax serum, excision and chemical application 

1 

1 

0 

Chemical application 

1 

1 

0 

" ' " • yeast 

1 

1 

0 

No treatment recorded 

4 

0 

4 

Hubbard and Jacobson comment upon therapy thus; " 

As 14 


cases recovered without operation and 9 recovered with operation 
it would be logical, to judge from the observed cases, that it was 
best not to operate. Again, out of the 14 that received only anti- 
anthrax serum 2 died. Out of the 12 that received serum aided by 
other treatment 4 died. The metliod which seems most successful 
is that of administering anti-anthrax serum, 10 c.c. by local infiltra- 
tion every eight hours and 40 c.c. intravenously every four hours.” 

Comnent on Serum Therapy. From the review of the statistics 
just quoted I believe certain conclusions may be drawn. From the 
standpoint of mortality in very large series of cases, anthrax serum, 
has evidently the lowest death-rate of any treatment. Still there 
are very low mortality rates reported in fairly large but isolated 
series of cases by other methods, such as those of Kraus and his 
collaborators with normal beef seriun, of Graef with caustic potash, 
of Muskett with powdered ipecac, and of Fortineau with extract 
of Bacillus pyocyaneus. Mortality alone however is not the only 
factor to be considered in selecting the ideal method of therapy 
for anthrax; other points previously referred to must also be con- 
sidered. 

At first, offering as it did a new method of therapy, anthrax 
serum was used like diphtheria antitoxin in tlie more desperate 
cases, often very late in the course of the disease, and tliis fact 
accounts for many of the early non-successes. Relatively few 
failures haA’^e occurred with immune serum which cannot be traced 
to either of the following facts; (1) To its use too late in the course 
of the disease within twelve to twenty-four or thirty-six hours of 
death; (2) to the employment of too small doses (20 to 30 c.c.); 
(3) failure to repeat the injections frequently, say every sixth twelve 
hours; (4) use in persons with chronic disease, such as alcoholism, 
syphilis, chronic nephritis, myocarditis, etc. 

The number of recoveries in cases that are considered hopeless 
is a most important comparative test of any measure of therapy. 
In anthrax septicemia immune serum has given the highest number 
of successes. In mternal anthrax it should always be used, as it is 
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the only instrument of treatment worthy of the name, and we have 
yet to see what may be accomplished with a potent serum used 
properly. It is to be recalled that MitchelP^ has seen cases present- 
ing all the symptoms of pulmonary anthrax recover under serum 
therapy. 

Immune serum therapy fulfils best the points mentioned as 
requisite for an ideal method of therapy. It offers the least pain, 
a minimum of scarring and is appliable to all forms and locations of 
the disease. It entails a shorter absence , from employment than 
any other method with the exception' possibly of excision. The 
serum is specific and is the only safeguard we have against generali- 
zation of the infection. 

In this country we are especially fortunate in having accessible 
for the past few years a serum possessed of strong therapeutic 
properties as that prepared by the Bureau of Animal Industry. On 
the basis of the experimentally proved prophylactic value of this 
anthrax serum, as well as its incontestable eflScacy in the treatment 
of the disease in both man and animals, there is now no longer any 
excuse for failure to utilize it in the treatment of all forms of anthrax, 
but especially of malignant pustule, in which the mortality can 
probably be reduced to a negligible one by early diagnosis and 
prompt serum therapy. 

The specific action of the serum upon the course of the disease 
will rarely be questioned by those who have had an opportunity to 
employ a reliably potent preparation. Examples have been cited 
above which illustrate this, and they might be multiplied if space 
allowed. The prompt subsidence of constitutional symptoms, 
sometimes within twenty-four hours, and the rapid improvement 
in the local lesion, often within a few days, are the rule and not the 
exception. Statistics adverse to serum therapy are impossible to 
find if Page’s®® reports be excluded. 

An argument that has been advanced against the use of serum is 
the expense of the treatment. Thus $30 has been quoted as tlie 
cost of production of the amount of serum required for the initial 
dose. Eichhorn^® states that at present the serum sells at the rate 
of 5 cents per c.c., so in this case the initial dose should not cost any 
more than from $5 to $10. At this rate the entire cost of the treat- 
ment for an average case would not exceed by much the figure 
previously given by some writers as cost of the initial dose. 

General Administration of Serum. The esential aim in the admin- 
istration of serum is threefold: (1) To bring about a subsidence 
of the local lesion; (2) to counteract whatever toxemia may exist; 
(3) most important of all, to anticipate and prevent the develop- 
ment of an anthrax septicemia, or to try to control the blood infec- 
tion if it exists when treatment is begun. 

An outline of a metliod of administering anthrax serum, including 
the dosage and interval between doses in the various types of the 
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disease, may be of practical use, as the writer has been unable to 
find any such plan in the literature reviewed. It is perfectly logical 
that a severe or septicemia case requires larger and more frequent 
doses than a mild case. 

At the beginning of treatment a blood culture should always be 
taken. The result gives one an index of the severity of the case 
and of the extent to which serum must be pushed. During the 
interval elapsing before the result of the blood culture is known, 
usually twenty-four hours’ treatment must be energetically pursued 
in all cases, even the mild and moderate ones, because occasionally 
constitutional symptoms may be misleading as to the existence of a 
septicemia. Whether in all cases in this interval of twenty-four 
hours it would be best to follow the method of Symmers,®^ to give 
40 c.c. every four hours, remains for later studies to show. The 
writer believes, however, that at present the following may be sub- 
mitted as a tentative plan : 

In Absence of Anthrax Septicemia. 1. In mild cases of the disease 
with little constitutional disturbance and a small well-circumscribed 
lesion with little edema the serum need not be given more often 
than every eight to twelve hours and commonly not more than 
three or four injections of 50 c.c. each (Eichhorn'^-* reconunends 
50 c.c.) intravenously in the first twenty-four hours are required. 
The subsequent injections may be given at twelve to tv^enty-four 
hours’ interval, depending on the progress of the case, commonly 
not more than six injections being requued, the last few intramus- 
cular or subcutaneous. Local serum therapy, as described below, 
should be used every tw'elve to twenty-fom hours. 

2. In the moderate cases, with medium-sized lesion and a moderate 
degree of edema and induration associated with definite constitu- 
tional symptoms, the sermn should be administered for the first 
twenty-four hours by intravenous injections in doses of 50 to 80 
c.c. (Eichhorn’^ recommends 50 to 100 c.c.) every eight hours, the 
subsequent treatments and frequency being in accordance with 
the progress of the case, commonly not more than six to eight injec- 
tions being required, the last two or three intramuscular or subcu- 
taneously. Local serum therapy should be employed for the first 
few days every to^elve hours. 

3. In severe cases, with large, voluminous lesions and extensive 
edema with or without marked constitutional disturbance but with 
negative blood culture, the serum should be administered by an 
intravenous route, either in small doses frequently repeated, 40 c.c. 
every four hours, or in larger doses at less frequent intervals, SO to 
100 c.c. (Eichhorn’^ recommends 100 to 200 c.c.) every six to eight 
hours for tluee or four more injections until the disease is controlled, 
when the intramuscular or subcutaneous route may be used in part 
and the doses reduced to 50 c.c. at inters’^als of twelve to twenty- 
four hours. Local serum injections should be given every six to 
eight hours for tire first few days. 
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In Septicemic Cases. In such instances wth a lesion as just 
described we have to deal with a most fatal disease, and it seems to 
be the consensus of opinion that the use of serum must be in 
unusually large doses and frequently given, the treatment being 
energetically continued until after the blood culture is negative. 
In such cases the injections would appear to be indicated every 
three or four hours intravenously in doses of 100 to 150 c.c. (Eich- 
horn^^ recommends 200 to 300 c.c.), and this treatment is continued 
until the septicemia is checked or the patient succumbs. Salvarsan 
may yet prove a useful adjunct in these desperate cases. The injec- 
tion of serum locally should also be given every four to six hours. 

In internal anthrax it would seem that a similar method of therapy 
to that used in septicemic cases would be in order. Anthrax serum 
should lilcewise be used intraspinally in anthrax meningitis. 

Local Serum Therapy. It is evident in the review in the first 
part of this article that while many writers advocate diverse methods 
of local therapy, i. e., cauterization, incision, excision, injection of 
chemicals, application of steam vapor, etc., a considerable number 
have combined these measmes with serum therapy, evidently not 
trausting to them alone to bring about a cure. Since the only danger 
of the disease, rare cases of suffocation excepted, is the dissemination 
of the infection into the blood stream, .the question of the advis- 
ability and necessity of these measures comes up. The prime essen- 
tial in successful treatment is evidently to guard against blood infec- 
tion, and this may be accomplished by (1) the general (intravenous 
and intramuscular) and local administration of immune serum, 
and (2) by avoiding the use of any local measure of therapy which 
might tend to generalize the local disease. 

The measm-es of local therapy in common use are so severe and 
have so many disadvantages, such as pain, scarring, disfigurement 
and danger of disseminating the infection, to which attention has 
been called in detail above, under their appropriate headings, that 
the writer®® in treating his own cases hesitated to resort to any of 
them. The only measure recommended which seemed to have no 
disadvantages and be of some therapeutic value, but probably more 
palliative than curative, was the application of wet dressings of 
powdered ipecac. This was therefore tried. In order to obtain 
an additional and more active and probably effective measure of 
local therapy it was decided to try the effect of the injection of 
serum into the lesion itself.®® 

It was considered probable that the introduction of the serum 
into close contact with the pustule would not only possess great 
advantages over other -local metliods pre^dously ad\dsed but would 
actually be an additional precaution against an anthrax septicemia 
thus originating and might well have a decidedly beneficial influence 
upon the evolution of the lesion. As previously reported,®® the 
metliod consisted in the injection of 2, 2.5, or even 3 c.c. of serum 
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■ at each of three or four points equidistant from one another at the 
various sides of the pustule. The needle is best inserted into the 
red indurated border of the pustule just beyond the blanched zone, 
the serum being directed toward the base of the eschar and injected 
so as to circumscribe the lesion. The injections are given once, 
twice or three times in the twenty-four hours, depending on the 
severity of the case, and not more than 7 to 10 c.c. are injected at 
one time. Commonly four to six injections suffice. A 5 c.c. glass 
Leur syringe and a fine-gauge needle are used in giving the treatment. 
The method has proved practically successful as the most desirable 
measure of local therapy. The writer has reported 2 cases previously 
and has subsequently treated 5 cases, all terminating in recovery 
despite the fact that the pustule was located either on the face or 
neck in all instances. 

Local use of serum theoretically seems logical. The serum is then 
supplied in a most concentrated form at the site of the infection. 
The importance of this fact has been previously expounded on by 
Flexner^^ in relation to various bacterial inflanunations situated in 
locations in which they receive a diluted and modified lymph secre- 
tion, as in massive inflammations, abscess formations and infections 
of serous cavities. While anthrax is not mentioned by Flexner in 
this excellent treatise^® on- Local Specific Therapy of Infections, the 
similarity to a massive inflammation and abscess formation is 
obvious. As examples of previous local use of senun in infections 
certain facts may be cited. Speiss^® has shovm that incisions infected 
with virulent streptococci have been controlled in the rabbit more 
sirrely by the application of the corresponding antiserum locally to 
the wound than by injecting it intravenously. Romer^^ has shown 
that pneumococcus keratitis is benefited by the direct instillation 
of antipneumococcus serum into the eye. Likewise, Netter^® has 
recently succeeded in preserving vision by the injection of anti- 
meningitis seriun into the ■sdtreous chamber of the eye in a case of 
epidemic meningitis complicated by suppruative choroiditis, a 
complication alw^ays resulting in loss of vision. 

The character of the local inflammation in anthrax is of a peculiar 
type.’® The serous discharge from the pustule dming the first 
several days of the disease and often until the end, especially in 
fatal cases, is characteristically poor in leukocytes. The patho- 
logical anatomy of the lesion, as shown by Cornil,®® Wagner®’ and 
Straus,®’ shows a very definite tendency for segregation of the 
anthrax bacilli in the center of the pustule, in which they are inter- 
twined in a. compact network practically free of leukocytes, the 
latter being distributed most densely as diffuse infiltration at the 
margins of the lesion and in the subjacent cellular tissue. In the 
more malignant cases and in the early stage of the disease, phago- 
cyte activity is not much in evidence. Since the serum has been 
shown to have a marked effect in facilitating phagocytosis (Mar- 
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choux^®) it is evideiitlj’- logical to supply it in a concentrated form 
at the site of the pustule. In this way the normal resistant processes 
are strengthened, phagocytosis is increased and the inflammation is 
more quickly terminated. 

The writer is glad to say that Symmers,*® of Bellevue, has recently 
adopted the local seriuu therapy of anthrax as described above and 
reports very satisfactory results. Graham,®^ whose experience with 
anthrax has been quite extensive, in a recent article also endorses 
local serum therapy, and comments on the success that has attended 
its use when combined with the intravenous administration of 
serum. 

Summary. 1. The various ineasures of therapy in use in treat- 
ment of malignant pustule have been revieAved. Statistics have 
been quoted showing comparatively the mortality with different 
treatment. 

2. The disadvantages of the various measures of local therapy 
in common use have been discussed and attention has been drawn 
to the dangers that many of them possess. 

3. The history of the development of anti-anthrax serum has been 
outlined. All the available statistics and facts relative to serum 
therapy of the disease in the foreign and domestic literature have 
been quoted so that conclusions might be drawn as to the value of 
the method. With marked uniformity reports of those who have 
used immune serum are favorable to the method. 

4. The advantages of serum treatment over the other methods 
have been outlined. 

5. A plan of dosage and interval between doses in the various 
forms of the disease has been tentatively given. 

6. Local serum therapy has been described as a method of loeal 
treatment to replace the older and more dangerous measures. Its 
practical application and theoretical basis have been discussed. 

Conclusions. 1. The measures of local therapy of anthrax in 
common use should be abandoned, owing to the disadvantages or 
even dangers they possess. These disadvantages include scarring 
and disfigurement, pain, danger of secondary infection being intro- 
duced, liability of spreading the disease locally or into the circulation, 
prolongation of convalescence and, but most important of all ; their 1 ack 
of any specific effect upon the course of the malady and their use- 
lessness when the pustule is voluminous and when a septicemia has 
originated. The pustule is best left to its own evolution rather than 
to employ the more radical measm’es, owing to their tendency to 
disseminate and generalize the local disease, while the palliative 
measures exert their effect entirely too superficially for any direct 
curative value. 

2. The value, both prophylactic and curative, of anti-anthrax 
serum must now be regarded as established by statistics. Its well- 
nigh specific nature in the therapy of the disease must be recognized 


422 REGAN: VARIOtJS METHODS OF TREATMENT OF ANTHRAX 

by the profession. The mortality from malignant pustule wUl be 
reduced to a minimum by prompt recognition and early serum treat- 
ment. 

3. No case of anthrax septicemia should be considered beyond 
hope until intensive serum therapy has failed. 

4. The serum prepared by the Bureau of Animal Industry or 
according to their method has been proved of marked potency, 
being according to certain reports twice the strength of the European 
preparations. 

5. As originally described by the writer, the local injection of 
anthrax serum into the pustule is apparently the most effective 
means of local therapy and should always be used as a supplemen- 
tary measme to the general administration of sermn. 

6. Anthrax serum fulfils best the points requisite for an ideal 
method of treatment of anthrax: (1) It is appliable to all forms and 
locations of the disease; (2) yields on average the lowest mortality 
rate; (3) is a specific measure; (4) is a safeguard against generaliza- 
tion of the local disease if used in time; (5) offers the least amount 
of scarring and deformity; (6) causes a minimum of pain; (7) 
demands on an average the shortest absence from employment. 
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RECURRENT ADENOMYOMA OP THE UTERUS. 

By H. G. Kuehner, M.D., 

H. B. MELIiON PELltOW IN PATHOLOGY, PITTSBURGH, PA. 

(From the Pathologic Laboratories, University of Pittsburgh.) 

Auenomyomata of the uterus comprise an interesting and import- 
ant gronp of uterine tumors not only from their immediate clinical 
and pathologic aspects, but also from the fact that they may be 
potential foci for such complications as ectopic pregnancy or sub- 
sequent malignancy. The -work of Cullen, -which indicated a source 
for adenomyomata from the mucosis of the derivatives of the 
Mullerian ducts, and particularly the endometrium, has supplanted 
the earlier conception of von Recklinghausen and his follo-wers, v'ho 
claimed that the glandular elements in such tumors arise from the 
Wolffian ducts. Subsequent^ further investigations have con- 
firmed the observation of Cullen, and, in addition, as a factor of 
significance, it has been sho-wn that portions of mucous membrane 
very similar to and apparently allied -with endometrium may occur 
in places other than their normal position. In his monograph on 
Adenomyomata of the Uterus, Cullen cites the finding of normal 
uterine mucosa upon the serosal surface of the cervix and suggests 
the probability of origin for the epithelial elements in these tumors 
from such aberrant patches. Prior to the efforts of von Reckling- 
hausen, in 1896, adenomyomata of the uterus received scant inves- 
tigation, and it is greatly due to the stimulus of those studies that 
after exhaustive research the later views of Cullen and his associates 
were established. True it is that many worthy observers yet hold 
with the earlier hypothesis of von Recklinghausen, while still others, 
as, for example, Ries, are conciliatory, granting that since the 
Mullerian and W^olffian ducts are so intimately associated embryo- 
logieally the adenomatous portions of these tumors might arise 
from either organ. Nevertheless the definite procedures pursued by 
Cullen demonstrated with sufficient conclusiveness that the epithe- 
lial structures in adenomyomata of the uterus arise directly from 
the uterine mucosa. 

The incidence of adenomyoma of the uterus varies within narrow 
limits. In a series of 3388 hysterectomies for myomatous growths 
of the uterus (1906-18) at the Mayo Clinic, McCarty reports 211, 
or 6.43 per cent, of adenomyomata, while in 1283 myomata of the 
womb Cullen has found 73, or 5.7 per cent, of adenomyomata, 
exclusive of cornual nodules. The statistics compiled at the Magee 
Pathological Institute of Mercy Hospital at Pittsburgh showed 47, 
or 4 per cent, of adenomyomata were present in 1200 uteri removed 
because of myomatous growths. The condition presents a clinical 
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picture so closely resembling ‘that produced by other myomatous 
growths of the uterus that preoperative differential diagnosis is 
difficult. In the Mayo Clinic series no case was diagnosed as such 
prior to the pathological analysis of the specimen. The age incidence 
of adenomyomata uteri enjoys a wide range in that the tumor has 
been found in a patient nineteen years of age, and also in some sixty 
years of age, with, however, the most frequent occurrence between 
the ages of thirty and fifty years. The association of pregnancy 
and collateral pelvic pathology with the finding of adenomyoma 
apparently have no significant interpretation . Any attempt to classify 
or group adenomyomata of uterus clinically would be futile. There- 
fore the anatomical grouping described by Cullen is here accepted as 
the working basis : Group I. In which the uterus maintains a normal 
eontour, i. e., adenomyoma diffusum benignum. Group II. Sub- 
peritoneal or intraligamentary adenomyomata of uterus. Group 
III. Submucous adenomyomata of uterus. 

In the literature numerous instances of the association of car- 
cinoma and adenomyoma as separate tumors within the same uterus 
are quoted, but few allusions are made presenting a definite tendencj’" 
toward malignant change within the gland structures of the adeno- 
myoma. This feature is prominently introduced in the case at hand 
and its presence lends an enhancing interest in view of tlie triple 
recurrence of the pathological and clinical findings. Hartmann and 
Lecene report the occurrence of a benign diffuse adenomyoma of 
cervix which manifested all the local symptoms and signs of cervical 
malignancy. Littlewood and Stewart recount the paired findings 
of adenomyoma and adenocarcinoma in the same uterus but as dis- 
tinctly separate neoplastic processes. Cullen also details the possi- 
bility of multiple pelvie lesions in company with adenomyoma, and 
quotes instances of definite malignant development within the 
epithelial structures of the tumor. Von Recklinghausen is concerned 
with only 2 occurrences of carcinomatous change within the 
adenomyomatous tissue in his extensive series, while Meyer narrates 
1 of doubtful validity. 

The following case was admitted to the service of the late Dr. X. 0. 
Werder, to whom I am indebted for the clinical records: 

Case History. The patient, a single woman, aged forty-three 
years, entered Mercy Hospital, December 4, 1917, complaining of 
irregular, profuse and painful menstruation, with a mildly irritating 
intermenstrual watery discharge. At times she would not menstru- 
ate for five to six months, but recently has been bleeding every three 
weeks. The menses were profuse, exhausting and lasted five to 
seven days, being accompanied by severe pains in the back and 
general weakness. Her general appearance and nutrition were good. 
There was no weight loss and the important functions, aside from 
the menses, were normal. The hemoglobin was 70 (Sahli) and the 
erythrocytes numbered 4,300,000. Bimanual pelvic examination 



KUEHNER: recurrent .\DEN0MY03VU op the uterus 


revealed a firm mass about the size of a small orange occupying the 
vagina and protruding by means of a narrow pedicle through the 
cervix from vuthin the uterine cavity. The exposed surface of the 
tumor mass was necrotic. The uterus was symmetric and not 
enlarged. The timer was removed by vaginal myomectomy. After 
removal the specimen consisted of several irregularly torn fragments 
of tumor tissue removed from the uterus. The larger fragments 
showed partial covering by intact endometrium but elsewhere 
there was superficial necrosis. Some of the smaller and thinner 
plaques appeared as though they might have been portions of a cyst 
wall. Throughout the larger masses, numerous small, oval, honey- 
combed areas of pin-head size were observed, some of which con- 
tained a pearly, mucoid material. Microscopical sections of the mass 
from the uterus showed a dense, waving and interlacing fibromuscu- 
lar structure, through which were irregularly distributed abundant 
gland structures. These varied markedly in size and shape, some 
being small or oval, while others were dilated, cystic and of irregular 
contour. Although a few tortuous spaces were noted, presenting for 
the most part empty lumina, nevertheless some of the cavities con- 
tained a homogeneous, mucoid material. The lining epithelium 
was of a tall columnar type and uniform throughout. t^Tiere the 
glands were dilated the parenchymal cells were to a degree flattened. 
Nuclear figures were not observed and there was no evidence of 
invasive qualities or atypical growth. It was noteworthy that not 
a few of the acinar structures were surrounded by a richly cellular 
stroma of concentric arrangement, as is seen in normal endometrium. 
Occasional mitotic figures were observed in the nuclei of these stroma 
cells. Still other alveolar elements were inserted directly between 
the muscle fasciculi of the tissue and displayed no accompanying 
stroma. The pathological diagnosis was adenomyoma uteri. 

Fourteen months later (February 1, 1919) the patient again 
sought the hospital, with a return of all the clinical symptoms which 
preceded the first operation, and, in addition, a definite metro- 
rhagia with its resultant secondary anemia. Pelvic examination 
disclosed a large firm mass the size of a fetal head tightly wedged in 
the vaginal cavity. A vaginal myomectomy was repeated and by 
virtue of the firm impaction of the mass in the vagina it was neces- 
sary to remove it piecemeal. The tumor, as in the case of its prede- 
cessor, himg into the vagina from within the uterus by means of a 
slender fibromuscular pedicle. 

Several variously sized pieces of tissue from the uterus, portions 
of which were discolored and superficially necrotic, were removed 
at the second operation. The surfaces of the tissue elsewhere were 
of a pale pink or red, moist, glassy appearance and in places showed 
a normal mucous membrane. On section through the fragmente 
islands of pearly gray tissue w^ere encountered which at inten'als 
showed microscopic cyst cavities of varjdng size and containing a 
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gelatinous gray or brownish material. The tissue was edematous 
and could be easily crushed between the fingers. Microscopical sec- 
tions of the tissue presented a dense, though edematous, fibromuscu- 
lar structure, throughout which were scattered islands of glandular 
tissue. The alveolar structures varied greatly in size and shape, 
some being tortuous and at times contained a mucinous material. 
The acinar epithelium was of colmnnar tj^e and occasionally sur- 
mounted a cone-like shaft of stroma which projected into the lumen 
in the manner seen in intracanalicular fibro-adenoma of the breast. 
However, at no place was there any reduplication of the lining epi- 
thelium, no nuclear figures were observed, arid there was no viola- 
tion of the basement membrane nor papillary formation by paren- 
chyma. For the most part the glands lay in a concentrically 
arranged, moderately cellular stroma which now presented rather 
marked mjocomatous change. The pathological diagnosis was adeno- 
myoma of the uterus. 

Three months following this operation (May 2, 1919) the uterus 
was found to be slightly enlarged. Eight months subsequent to the 
second operation (September 24, 1919) the patient returned, com- 
plaining of almost continuous bleeding. Pelvic examination showed 
the uterus to be considerably enlarged but quite regular in contour. 
Abdominal hysterectomy was advised and executed, there being 
removed an enlarged uterus, amputated above the cervix, and the 
attached adnexa of both sides. The uterus was opened through 
the posterior wall and measured 13 x 9 x 5.5 cm. ^Nhen recon- 
structed, the serosal surface was smooth, regular and yielded no 
evidence of tumor within the organ. The myometrium was very 
thick, especially at the fimdus where it varied from 2.7 to 3.3 cm. 
in thickness. Toward the cervix it measured 1.7 cm. The uterine 
wall was tough, with apparently an increased fibrous connective- 
tissue content, and the blood channels therein were tortuous and 
thick walled. On opening the uterus three distinct tumor masses 
were found. The largest one occupied almost the whole of the pos- 
terior wall of the organ and had been cut through; the second, a 
smaller one, abont the size of an English walnut, nestled high in the 
fundus; while the third, which formed a symmetrical bulging of the 
uterine wall, presented itself upon the anterior surface. The uterine 
cavity was large and lined throughout by a thick intact endometrium 
of healthy appearance, which was carried in unbroken continuity 
over the projecting tumor masses. The large polypoid mass on the 
posterior wall projected well into the uterine cavity and for a dis- 
tance at its juncture with the myometrium was sharply demarcated, 
but for the greater part merged almost imperceptibility with the 
muscular coat. On the cut surface this tumor measured 7.0 x 3.8 
cm. Its surface presented a variously nodulated contour and was 
covered by an intact mucosa which dipped into tlie mass to meet 
the irregularities of conformation. Section through the tumor mass 
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revealed a variegated appearance. At places the tissue was quite 
firm, gray, smooth, glassy and not easily erushed, while other areas 
displayed numerous, thin-walled cysts containing a clear straw- 
colored fluid. The latter structures varied markedly in size and 
radiated in a cluster-like manner from a central fibrous core, to- which 
they were attached by a slender pedicle. These grouped cystie 
clusters gave this portion of the tumor an appearance not unlike 
that, of hydatidiform mole. The small cysts could be easily rup- 
tured and the linings were .smooth. This peculiar cystic formation 
gave the mucosal aspect of the tumor its peculiar appearance. At 
places the endometrium dipped into and over irregular cavitations 
in the tumor, the walls of which were composed of a thick, pale 



membrane. On opening such membranous sacs their inner lining 
in turn was observed to be studded by inward projecting, lobulated, 
cauliflower masses. No more than a thin watery fluid was found in 
such cavities. At one point on the surface an oval, sessile bulging 
was noted which contained two small- tjqjical cauliflower masses. 
These hung from a narrow base into the otherwise smooth, empty 
cyst. At the juncture of the tiunor mass with the myometrium 
several rather large channel structures were observed, and these, 
too, presented the characteristic fungoid papillary projections into 
the otherwise smooth-lined cavities. It is noteworthy that these 
papillarj^ ingrowths were somewhat more easily crushed than the 
remainder of the neoplastic tissue. The smaller nodule in the fundus 
was about the size and shape of an English Avalnut. Its mucosal 
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covering Avas comi)lctc and the component tissue was of soft con- 
sistency. This mass also presented the characteristic cysts with a 
pale membrane comprising the cyst Avail and the typical polypoid 
cauliflower projections into the cyst cavities, as noted in the larger 
mass. Several cysts in this instance Avere filled Avith a chocolate- 
colored fluid. The nodule Avas not sharply deflned against the under- 
lying uterine musculature, although it did not invade the myome- 
trium to any great depth. The oval sessile symmetrical elevation 
on the anterior wall was quite firm and was covered by an intact 
endometrimn. On section through the compact uterine Avail a 
pearly, opalescent area, implanted directly into the surrounding 
opaque myometrium, was encountered about 3 mm. beneath the 
mucosal surface. No definite cysts could be determined in this 
area, and it Avas indistinctly differentiated from its eiiAurons. 

Microscopic analysis of the tumor tissue of the uterine Avail 
shoAved a compact fibromuscular structure in large whorls. Gland 
structures of varied size and shape Avere quite regularly and abun- 
dantly scattered through the tissue. Some of the cyste were elon- 
gated or stellate. In the greater number the lumina Avere empty, 
but occasionally there Avas contained in them a homogeneous mate- 
rial. Not infrequently the irregular stellate acini presented definite 
bulgings into the lumina, due to the projection of a slender shaft of 
stroma tissue. These papillse were almost invariably surmounted 
by a single layer of columnar epithelium and imparted a picture not 
dissimilar to that presented by an intracanalicular fibro-adenoma 
of the breast. In the majority of instances the lining of the glands 
Avas of a tall, columnar-cell type, fairly uniformly arranged and 
occasionally showing definite cilia. The cell nuclei Avere, as a rule, 
quite large and vesicular. Nevertheless in some instances, and 
particularly where the glands were most tortuous, the lining epi- 
thelium manifested a definite tendency toAvard proliferation or 
showed a papillary ingroAvth into the lumen. At rare intervals 
mitotic figures were observed in the nuclei of the epithelial cells. 
In no instance did the mucosal cells Auolate their basement mem- 
brane or exhibit high inA^asNe qualities. It is of interest to note that 
many gland structrues Avere surrounded for A'arying Avidths by a 
more or less concentrically arranged stroma very like that seen 
about the normal endometrium, while the remaining glands, devoid 
of supporting stroma, Avere inserted directly between the muscle 
fasciculi. Nuclear figures Avere seen quite frequently in this stroma 
tissue. The sections displayed no evidence of an inflammatory 
reaction. The “ floAving in ” of the endometrium deep into the inter- 
stices between the muscular Avhorls was Avell demonstrated in the 
sections. 

The triple recurrence of a supposed benign growth is of sufficient 
inAport to merit painstaking investigation, and to the clinician is the 
occasion of no slight misgiving. The clinical diagnosis of the condi- 
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tion prior to the first and second operations were sarcoma uteri. 
It is interesting to note that at the present time, three years after the 
beginning of the condition and fifteen months subsequent to the 
hysterectomy, the patient enjoys improving health and manifests 
no evidence of metastatic involvement. The materials furnished 
by the earlier operations consisting only of projecting tumor tissue 
afforded an opportunity for no more than a purely speculative 
study as to the true intra-uterine status. As above stated the recur- 
rence of a neoplastic process signifies grave possibilities to the 
surgeon, and so, too, to the pathologist when attempts at complete 
surgical removal have been made. However, in this instance the 
failure to extirpate the foci of growth would probably explain the 
repetition of the pathological state. Nevertheless over and above this 
are presented certain gross and microscopic characteristics of unmis- 
takable significance. With the two earlier specimens a very definite 
picture of adenomyoma was portrayed. The tissue masses were 
evidently of the usual fibromyomatous character covered in places by 
a healthy mucous membrane and containing numerous gland struc- 
tures of innocent nature. The third specimen presented an enlarged 
but symmetrical uterus which, when opened, revealed three distinct 
tumor masses. The large area on the posterior wall and the smaller 
one high in the fundus were quite similar in structiue. In general 
they were seen to be made up of a peculiar combination of cysts and 
fibromuscular tissue. The latter, however, was somewhat more 
easily crushed than in the normal myometrium. The cysts were 
formed of a thin membrane lined by smooth endometrium and 
usually containing a clear or brownish-tinged fluid. Prom the walls 
of several of these cysts, projecting clusters of cauliflower appear- 
ance jutted into the cavity. These projecting clusters could be 
easily crushed between the fingers and were strangely suggestive 
of tissue met with in carcinoma uteri. Throughout the irregu- 
larities of conformation in the tumor the endometrium persisted 
in imhroken fashion. Microscopical analysis corroborated previous 
diagnoses of adenomyomata of the uterus, but here and there the 
reduplication of the lining epithelium of the glands or papillary pro- 
jection into the gland lumen were strongly suggestive of early malig- 
nant neoplasia even though no definite invasive characters were as 
yet manifest. In addition the extreme irregularity of the glandular 
acini and the occasional finding of nuclear figures in the alveolar 
epithelium gave added w'eight to the view. The difficulty in making 
a diagnosis of early carcinoma requires no more comment than to 
allude to the extreme caution with which one approaches tlie inter- 
pretation of differential stages in papilloma simplex,^ reciment 
papilloma and carcinoma of the larynx. The dividing lines in the 
process of neoplasia are most delicate and rest more or less upon 
accessory factors gleaned in ways other than from the microscope 
alone. Certainly, on this occasion, the microscopical analysis of 
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several of the gland structures, in addition to very suggestive appear- 
ances in portions of the gross specimen, lend weight to the possi- 
bilities of very early malignant change despite the fact that such is 
contra-indicated by both the mass of the general pathological findings 
and the clinical progress of the patient. 

By virtue of the fact that adenomyomata were so intimately 
grouped with other myomatous growths of uterus it was not until 
the searching efforts of von Recklinghausen, in 1896, that these 
tumors received special attention. The champions of this author’s 
views that the glandular elements in such tumors arose from the 
Wolffian duct were numerous. It is quite possible that the work of 
this group stimulated Cullen to a more exhaustive study of these 
growths with the resultant production of his monograph on Adeno- 
myoviata of the Uterus. Subsequent publications recording the dis- 
covery of myomatous tumors with glandular inclusions in various 
portions of the pelvis and lower abdomen give greater prominence 
to the far-reaching conclusions of Cullen. Firmly of the opinion that 
the gland structures in adenomyomata arose from Mullerian duct 
mucosa, particularly endometrium, the latter observer demonstrated 
clearly the direct continuity of such structures in the endometrium 
with those in the tumor mass. The peculiar ''flowing in” of the 
uterine mucosa between the fasciculi of myometrium in the third 
specimen herein described coincides with the opinion expressed. 
Other features supporting this view are the characteristic stroma 
of normal endometrium accompanying many of these glands and the 
fact that the parenchymal cells possess cilia. Beyond clearly defin- 
ing the origin of adenomyoma, Cullen is also concerned with the 
distribution of these tumors in the body, their clinical manifestations, 
complications, prognosis and treatment. Ries in his article con- 
cerning “Nodular Forms of Tubal Disease,’!’ assumes the middle 
road, not attempting the differentiation of one embryonal develop- 
ment from the other, and suggesting that because of the intimate 
association of the Mullerian and Wolffian ducts during their devel- 
opment it is reasonable to accept the theory that either organ may 
participate in the formation of adenomyomata. 

In discussing adenomyomata of the recto-vaginal septum, Cullen 
remarks that the histopathology in such tumors is exactly identical 
with that seen in similar growths occurring in the uterus and that 
the glands appear as uterine endometrium out of place. The dis- 
covery by Cullen that normal uterine mucosa may at times be 
found upon the serosal srurface of cervix could well be explana- 
tory of the development of these tumors in such extra-uterine sites 
quite independent of the possibilities of migration from the uterus 
directly. Sir John Bland-Sutton details the finding of an adeno- 
myoma of the uterus involving the rectum. This tumor presented 
the characteristic microscopic pictme of an adenomyoma and prob- 
ably represented an original growth in the uterus which subsequently 
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Concerning the clinical symptoms produced by adenomyomata, 
little may here be said other than that they are in general quite 
comparable to those produced by other myomatous growths of 
uterus. Cullen maintains that careful observation will yield features 
which will render possible a true differential diagnosis. On the other 
hand, MacCarty reports that not one of the 211 adenomyomatous 
uteri in the immense series of hysterectomies for myomatous 
growths of uterus was diagnosed as such before operation. 

The writer wishes to express his appreciation to Professor Oskar 
IClotz for suggesting the study, and for his generous advice and 
helpful criticism. 
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Infections op the Hand, By Allan B. Kanavel, M.D., Assistant 
Professor of Surgery, Northwestern Medical School, etc. Fourth 
edition. Pp. 500; 185 illustrations. Philadelphia and New 
York: Lea & Febiger, 1921. 

The reader should need no introduction to this book, the first 
edition of which came out some years ago. This, the fourth edi- 
tion, is a result of a thorough revision with additions. The text 
has been supplemented with the knowledge obtained from the 
war upon gas bacillus and streptococcic infections as well as 
permitting the addition of a chapter upon the restoration of function 
in infected hands. 

Experimental and anatomical studies are made, upon which 
the deductions are founded. Much emphasis and space is given 
to the pathological anatomy, for it is only by understanding and 
appreciating the underlying pathogenesis that a surgeon can 
correctly treat the hand infections. 

The book covers the subject completely, thoroughly describing 
by text and illustration every condition and complication. A 
chapter on diagnosis and treatment in general shows into what 
group a particular case will fall and directs the student to the 
proper place in the book for the detailed treatment. 

No surgeon should be without this exeellent work and every 
hospital should have one available for reference, both for the sur- 
geon and the intern. E. E. 


Mouth Hygiene. A Text-Book for Dental Hygienists. Com- 
piled and edited by Alfred C. Fones, D.D.S., Professor of Pre- 
ventive Dentistry in Columbia University, Second edition. I’p. 
334; 218 illustrations and 8 plates. Philadelphia and New York : 
Lea & Febiger, 1921. 

The dental hygienist is the most recent professional addition to 
the ranks of those ministering to the health of the community. 
Special training schools have been established in several univer- 
sities and many states have enacted laws to govern the practice of 
dental hygiene. The young women who take up this work are 
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destined to play an important part in the prevention of disease. 
The establishment of this work on a professional basis is largely 
due to the pioneer efforts of Dr. Tones, whose ideas have been 
largely adopted as a, foundation for the courses of instruction that 
are being given. In his book, aided by several eminent collabor- 
ators, he has set forth the dental and allied subjects that are essen- 
tial for the education of the dental hygienist. The principal matters 
covered are: anatomy of the head, functions of the teeth, mal- 
occlusion of the teeth, inflammation, pyorrhea alveolaris, dental 
caries, dental disease in relation to general health, principles and 
technic of dental prophylaxis, and the broad field of service of 
the dental hygienist, especially in relation to hospitals, industrial 
clinics and public schools. R. H. I, 


Roentgen Intehpretation. By George W. Holmes, M.D., 
Roentgenologist to the Massachusetts General Hospital and 
Instructor in Roentgenology Harvard Medical School, and 
Howard E. Ritggles, M.D., Roentgenologist to the University 
of California Hospital and Clinical Professor of Roentgenology, 
Universitj'' of California Medical School. Second edition, thor- 
oughly revised, pp. 228; 184 illustrations. Philadelphia and 
New York: Lea & Febiger, 1921. 

In the second edition of this splendid little volume the authors 
have made a number of corrections of defects that appeared in 
the first and, in addition to this the text has been thoroughly 
revised and' new material and illustrations added. The simple 
expedient of placing arrows on the illustrations to indicate the 
lesions under discussion has greatly enhanced the value of the book. 
Very often a lesion that is quite apparent on a negative becomes 
just as obscure on a reproduction and in studjdng an illustration 
the reader has no little difficulty in locating just what the illustra- 
tion portends to show. This is particularly true of line fractures 
and early bone and pulmonary disease. The indicating arrows 
relieve the reader of this difficulty and as a result the book is studied 
with much more satisfaction. 

No pretension is made to present a finished treatise on anj' one 
subject. The purpose of the authors is to present the essentials 
of roentgen interpretation; this they have done concisely and well. 
For more detailed and specific information the reader is referreti 
to the list of the most recent literature that is found at the end 
of each chapter. 

Among the important new material in this edition is a brief 
description of some of the rarer forms of bone pathologj% namel}', 
Madura foot, parasitic cysts, yaws, Koehler’s disease and chloroma. 

J. I), /j. 
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Evolution of Disease. By Professor J. Danysz, Chef de 
Service, Institut Pasteur, Paris; translated by Francis M. 
Rackemann, M.D., Assistant in Medicine in the Harvard Medi- 
cal School. Pp. 194; 1 illustration. Philadelphia and New York : 
• Lea & Febiger, 1921. 

In Part I of this engaging little book “ the various stages in the 
development of acute infectious diseases” have been traced and 
in Part II a theory of immunity, anaphylaxis and anti-anaphylaxis 
propounded, which if correct should have an extremely valuable 
application in the comprehension and therefore intelligent treat- 
ment of many chronic non-contagious diseases. Far be it from the 
present reviewer to pass judgment on the merits of a theory arising 
from such a source and involving problems of such scope and 
importance; but he can at least recommend to readers the perusal 
of a concise, interesting and suggestive treatment of the subject. 

E. B. K. 

i 

Medical Electricity, Roentgen Rays and Radium, With a 
Practical Chapter on Phototherapy. By Sinclair Tousey, 
M.D., Consulting Surgeon to St. Bartholomew’s Clinic, New 
York City. Third edition.. Pp. 1337; 861 illustrations, 16 in 
colors. Philadelphia and London; W. B. Saunders Company, 
1921. 

In the first part of this book the author discusses the different 
kinds of electrical currents that are used in treatment, their modes 
of production, physiological and pathological effects, and the 
methods of applying them in diagnosis and therapy. In this part 
electrophysics is dealt with very thoroughly and at great length. 
No fault can be found with the quality of the text dealing with the 
phj'sics of electricity, but there is entirely too much of it. It is 
easily appreciated why it is necessary for the specialist in this field 
to be familiar with the principles of electrophysics; it is quite 
as readily understood that this speciality can be intelligently prac- 
tised without knowing, for example, how to measure the potential 
of a condenser or determine the horsepower wasted in the form of 
heat by the passage of a current of electricity through a Avire. 
We do not argue that it is not an advantage to possess this purely 
technical knowledge, but it must be borne in mind that the primary 
interest of the physician lies in the diagnosis and treatment of 
disease and not in the construction of electrical machinery. 

The chapter on electrodiagnosis is well done, as is also the one 
on electrical accidents and their prevention. The same thing, 
lioweA’er, cannot be said about that part of the text that is con- 
cerned witli the application of electricity in disease. There are 
doubtless many things in it that are of value despite tlie fact that 
in not a feAV instances rather extraAmgant statements are made in 
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extolling the virtues of this therapeutic agent. A claim of apparent 
cures in cases of angina pectoris by rubbing a vacuum electrode 
over the entire chest and applying electric vibratory massage to 
the abdomen, falls hardly witliin the bounds of conservatism. 

In revising the text on Roentgen Rays, the author has failed to 
bring it up to date. As a wbole this part of tbe book lacks balance. 
For instance, fifty-four pages are devoted to radiography of the 
teeth and about three-fourtlis of a page to the x-ray diagnosis of 
gastric ulcer and carcinoma, while the diseussion on the duodenum 
is exhausted by two short paragraphs in which appears the remark- 
able statement that “radiographs, as a rule, do not show this part 
of the intestine at all, or only as a shadowy outline making a curve 
around the pylorus, with its concavity toward the left.” 

The last chapter is devoted to a discussion of radium, its physical 
properties and physiological effects. This .chapter contains much 
useful information, j. D. Z. 


A Laboratory Course in Serum Study. By Hans Zinsser, 
M.D., J. G. Hopkins, M.D., Reuben Ottenberg, AI.D. 
Second edition, revised. Pp. 184. New York: The Mac- 
millan Company, 1921. 

This course outline of immunology for medical students has 
received but ffew important alterations since the first edition of 
five years ago. Most of these changes are in the form of altera- 
tions in the plan of experiments. E. B. K. 


Operative Surgery. By John J. McGrath, M.D., F.A.C.S., 
Professor of Surgery, Fordham University, etc. Sixth edition. 
Pp. 863; 369 illustrations. Philadelphia : F. A. Davis Company, 
1921. 

This work is preeminently for the student and practitioner, 
and for the man learning his surgery. The text is arranged well 
and the subject-matter presented in a very readable manner, 
based on an anatomical or regional plan. Before describing the 
procedures the author gives a very complete practical outline of 
the anatomy of the part; preserved in a style and manner that robs 
it of its dry detail nature. Many of his anatomical points are fur- 
ther impressed upon the reader by illustrations. 

The operative procedures are thoroughly and clearly outlined 
and illustrated, and should be clearly understood and readily 
followed by the operator. 

. The size of tlie book precludes anj^ possibility of its being an 
extensive reference book on operative surgery. It does not 
attempt to describe every operation, but it does furnish the 
student reader a most complete and ready operative surgery for 
daily use. 
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Vitamines—Essential Food Factobs.- By Benjamin Harbow, 
Ph.D., Associate in Physiological Chemistry, College of Physi- 
cians and Surgeons, Columbia University. Pp, 213; 8 charts. 
New York: E. P. Dutton & Company, 1921. 

A WORK couched “ in terms of our everyday tongue ” and designed 
to give the layman a working knowledge of nutrition. In ehapters 
I-VIII the author builds for the reader a knowledge of the physio- 
logical chemistry of food. Chapters IX-XIV deal solely with 
vitamines and to the physician seeking fundamental knowledge 
of vitamines these chapters are recommended. For those who 
wish to delve into the subject more deeply, the appendix offers 
food tables and an extensive bibliography. The physician who 
has occasion to supply information to his patients, on foods or on 
vitamines, will do well to recommend Dr. Harrow’s^ book, for the 
author has not taken any knowledge of the reader for granted. 
The only adverse criticism to be offered is that the title is too 
limited, as less than one-half of the book is devoted to vitamines. 

E. T. C. 


A Text-book of Pathology. By Alfred Stengel, M. D., 
Sc.D., Professor of Medicine, University of Pennsylvania, and 
Herbert Fox, M.D., Director of the Pepper Laboratory of 
Clinical Medicine, University of Pennsylvania. Seventh edition, 
reset. Octavo of 1111 pp., with 509 text illustrations, many in 
colors, and 15 colored plates. Philadelphia and London: W. B. 
Saunders Company, 1921. 

The seventh edition of this text-book appearing after an interval 
of six years may be taken as sufficient evidence of its continued’ 
popularity. During the twenty-three years that have elapsed 
sinee the appearance of the first edition the number of pages has 
increased from 851 to 1111 and the text figures from 372 to 509. 
It is to be regretted, however, that neither author is actively 
engaged in the study of this subject as his major interest, and this 
may account in part for the fact that many of the illustrations of 
the first edition are still to be found in the just appearing edition, 
and that those borrowed from other sources constitute more than 
half of the total number of illustrations. As “replacements and 
additions of illustrations to the extent of about a hundred have 
been provided,” this condition will perhaps be still further improved 
in the next edition. 

The terminology of the section on bacteriologj' contains several 
peculiarities; for instance, the streptococcus intracellularis meningi- 
tidis ^youId hardly be recognized by many younger students of 
bacteriology. Bacillus typhus is surely a more common designa- 
tion of this organsim than bacillus tjT>hi abdominalis. The authors 
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showed a pecular preference for bacterium and mycobacterium, 
over the customary term of bacillus. One regrets the omission of 
B. edematiens in the section on anaerobes and of Rickettsia prowa- 
czeski in the designation of typhus.” 

One notices with pleasure the inclusion of concise paragraphs on 
Lethargic Encephalitis, Trench Fever, Influenza, Noguchi’s Lepto- 
spira Icteroids and similar “novelties.” The sections on nephritis 
and tumors of lymphatic tissue, rewritten for this edition and of 
particular interest to the senior and junior authors respectively, 
are for both these reasons of particular value. E. B. K. 


Syphilis and Venereal Diseases. By C. F. Marshall, M.D., 
F.R.C.S., and E. G.FFRENCH,M.D.,P.R.C.S.,Lt.-Col.R.A.M.C. 
(retired). Fourth edition. Pp. 422; 96 illustrations (6 in color). 
New York; William Wood & Company, 1921. 

It is as great a pleasure to welcome the fourth edition of this 
book, whose premier volume appeared fifteen years ago, as it is 
interesting to see how far superior it is to the flood of similar 
literature, the apparent outgroni;h of the War’s stimulating experi- 
ences. This volume owes its worth, not alone by right of prior 
domain, but because of its clear presentation, its sane attitude, and 
its concise style. This edition has been greatly strengthened by 
having E. G. Ffrench as co-editor, adding materially in both 
experience and authoritativeness. 

There is but one criticism, and that pertinent to all such efforts, 
i. e., the impossibility of incorporating in so small a volume the 
entire field of venereal diseases; and yet we can frankly say that 
this is by far and away the most concise, readible, instructive and 
trustworthy treatise on these conditions that it has been our privi- 
lege to review. It is a splendid tj^ie of book to put in the student’s 
hands, feeling confident that he will not be advised in error when 
following its teachings. A. R. 


The Wassermann Test. By Charles F. Craig, Lieut.-Col., 
M. C., U. S. Army, Professor of Bacteriologj^ Parasitologj' and 
Preventive Medicine, and Director of Laboratories, Army 
Medical School, Washington, D. C. Second edition. Pp. 279; 
3 colored and 10 half-tone plates. St. Louis; C. V. Mosby Co., 
1921. 

This book has been enlarged, carefully reedited and brought 
up to date. The author touches upon the history of the Wasser- 
mann reaction; considers its specificity; discusses its underlying 
principles; gives detailed methods of its application, both for the 
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blood-serum and the spinal-fluid tests; and elaborates in a mature 
manner upon its interpretation under various conditions, involving 
duration of syphilitic infection and thoroughness of treatment. 
The author’s modification of the test and that of the U. S. Public 
Health Service are given. The importance of considering iso- 
hemolysins within the different blood groups (Moss’s classification), 
where the anti-human hemolytic system is employed, is emphasized. 
Colloidal gold, protein tests and cell counts on spinal fluids, with 
methods, are mentioned in conjunction with the Wassermann test, 
as they have bearing on the diagnosis of sj^Dhilis. The book 
throughout bears the authoritative stamp of the writer’s rich 
experience. Especially valuable is the conservative interpretation 
of the Wassermann reaction in the light of available data in the 
different stages of syphilis and following treatment— an interpreta- 
tion unbiassed by any pretext of placing personal skill in diagnosis, 
or the efficiency of any particular system of treatment in the fore- 
grolind. The book is a safe guide for the laboratory worker, and 
yet admirably meets the needs of the clinician who wishes to be 
able to interpret the laboratory findings in syphilis, and to correlate 
them with his clinical observations. J. C. S. 


Typhus pE^rER, with Particular Reference to the Serbian 
Epidemic. By Richard P. Strong, Profess'or of Tropical 
Medicine, Harvard University Medical School; George C. 
Shattuck, Medical Secretary, League of Red Cross Societies; 
A. W. Sellards, Assistant Professor of Tropical Medicine, 
Harvard University Medical School; Hans Zinsser; Professor 
of Bacteriology, Columbia University; J. Gardner Hopkins, 
Bacteriologist of the American Red Cross Sanitary Commission 
to Serbia. Pp. 273; 26 full-page illustrations. Cambridge, 

Mass.: Harvard University Press, 1920. 

The campaign against the appalling typhus epidemic in Serbia, 
1915— "one of the most severe which the world had known in 
modern times”— is described by Dr. Strong in an interesting and 
vi^dd manner. Perhaps, due to its occurrence before this country 
was thoroughly alive to the situation in Europe, this epidemic 
did not receive in this country the attention that its importance 
warranted. It is, therefore, correspondingly surprising to read 
that during the six months of 1915 in which the epidemic was 
at its height, tj'phus admissions to the military hospitals alone 
often reached 2500 per day. With a mortality varying bet^veen 
30 and 70 per cent there was a total of over 150,000 deaths in 
Serbia alone, and to meet this terrible situation there were just 350 
Serbian doctors available, with totally inadequate material supplies. 
The story of America’s part in the organization of the International 
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Sanitary Commission and in the prosecution of the campaign which 
quickly brought the epidemic to a successful termination must be 
entered as one item to our credit in that dfficult period before our 
tardy entrance into the war. The loss from typhus of 126 of the 
350 Serbians and of 5 volunteer American doctors points to another 
chapter in the glorious history of the medical profession’s combat 
with disease. 

The history of previous epidemics and the etiology of typhus are 
discussed in detail. The mass of evidence points toward Rickettsia 
as the most probable cause, and its transmission by lice is regarded 
as of the greatest practical importance, though not yet definitely 
excluding droplet and other forms of infection. 

The valuable clinical observations by Shattuck, based on 42 
carefully studied case reports, with autopsy notes in 20 labora- 
tory examinations by Sellards and bacteriological reports by Zinsser 
and Hopkins, add to the thoroughness of the presentation. Num- 
erous illustrations and the pleasant format of the Harvard University 
Press complete the value of this contribution to epidemiological 
literature. E. B. K. 


Graphic Methods in Heart Disease. By John Hat, M.D., 
F. B. C. P., Honorary Physician, Liverpool Royal Infirmary; 
Honorary Consulting Physician, Ministry of Pensions. Second 
edition. Pp. 178. London: Joint Committee of Henry 
Frowde, Hodder and Stoughton, 1921. 


The first edition of this book was published in 1909. Since 
that time' the use of graphic methods in studying heart disease 
has so far extended knowdedge of the subject tliat it became 
necessary for the author to rewrite rather than revise most of 
the book. This has been done and the subject-matter brought 
abreast of present-daj^ knowledge and beliefs. 

The most of the book is devoted to the technic of the use of the 
polygraph and the interpretation of tracings. A chapter on the 
electrocardiograph has been added. 

The material presented is well chosen, the tracings are excellent 
and the legends accompanying them fully explanatory. There 
are a few faidts, mostly of minor tjqie. For the sake of complete- 
ness, some attention should have been dpvoted to the rare abnormal 
rhji:hms such as auriculo-ventricular rhythm, ventricular escape 
and sino-auricular heart block. The classification adopted, which 
groups sinus arrhj'thmia and paroxj’-smal tachycardia together as 
disturbances of stimulus production, but classes extrasystoles as 
disturbances of excitability seems of rather doubtful utility. 

The book may be heartily recommended to anyone desirous of 
beginning the use of the polygraph, likewise to those who wish to 
acquire proficiency in the reading of polygraphic tracings. ^ 

C. C. 1 * . 
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Trasplantation of the Ureters into the Large Intestine in the Absence 
of a Functionating Urinary Bladder.— Coffey {Swg., Gynec. and Obst., 
1921, xxxii, 383) says tliat it was found in experimental work that the 
bile duct when implanted directly into a dog’s small intestine always 
dilates, while a bile duct which has been transplanted and made to run 
immediately under the mucosa for a distance does not dilate. A ureter 
implanted directly into a dog’s intestine always dilates and sooner or 
later the kidney is destroyed by pressure and infection. A ureter 
which has been transplanted and made to run immediatelj'^ under the 
mucosa does not dilate as a rule. The author explains the dilatation 
universally found in direct implantation. The small intestine as well 
as tlie large is practically always found in a state of rotundity and partial 
distention, which he calls static intra-intestinal pressure. His second 
proposition was — how has Nature prevented this intra-abdominal 
pressure from reaching the inside of the normal duct? Dissection of the 
duodenum showed that the common duct passed through the wall of 
the intestine down to the mucosa and ran for a distance under the loose 
mucosa before emptying into the bowel. With a fountain syringe 
attached to a rubber bag and with a thin flap of rubber cemented over 
the inside of the tube’s entrance, these same principles were demon- 
strated in a purely mechanical way. The modifications in technic 
and clinical application were devoloped by Charles H. Mayo. 

Acutp Intestinal Obstruction.— Finney (Snrg., Gyncc. and Obst., 
1921, xxxii, 402) says that early diagnosis is the most important factor. 
The shortness of the interval of time elapsing between the onset of the 
symptoms and the operation plays a most striking part. In 21 cases 
with operation witliin twelve hours from the beginning of symptoms, 
there were 20 recoveries .and 1 death. The effect of tlie time element 
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can be still more strikingly seen in the steady increase of mortality 
with lengthened interval since the mortality of his entire series was 
36 per cent. The author is impressed with the difficulty of definite 
diagnosis, for intestinal obstruction in many cases may be simulated 
by typhoid fever, Henoch's purpura, certain infections, appendicitis, 
acute pancreatitis, the twisted pedicle of a tumor, lead colic, renal colic, 
gallstones, mesenteric thrombosis, and diaphragmatic pleurisy. It is 
comforting to note, however, that most of these conditions demand 
operation almost as imperative^ as bowel obstruction. Post-operative 
intestinal obstruction is often masked by the symptoms usually present 
in the fii-st few days after operation. In cases of doubt it is safer to 
operate. The determining factors are the intestinal character of the 
vomitus, the failure of lavage and enemata to relieve the vomiting 
and an increasing pulse-rate with restlessness and thirst. The passage 
of the stomach tube in doubtful cases of this type may prove to be a 
means of avoiding reoperation if used ^vith due intelligence. It is 
safe to say that approximately one-half of the cases of intestinal obstruc- 
tion occurring in hospital and private practice have their origin in adhe- 
sions resulting from previous operative procedures. There has been no 
satisfactory explanation for some of the phenomena observed.’ It is 
probable that the two most potent factors are the presence of a per- 
sistent low grade inflammatory process, and the presence of some 
foreign body, such as tmprotected gauze drains. Prevention of sepsis, 
careful handling of tissue and discontinuance of packing and repacking 
have helped much. Moreover, not much aid can be hoped for from 
artificial sources, such as the application to the peritoneal smfaces of 
ointments or membranes and the like. Paralytic adynamic ileus in 
some degree is probably of more common occurrence than is usually 
believed to be the case. Differential diagnosis betss'een paralytic and 
mechanical obstruction is not always easy. These cases do not always 
look sick — abdominal pain is not marked, pulse rate is not much in- 
creased. Regurgitant vomiting is earlj"^ pronounced but does not 
persist. After several days, in favorable cases, vomiting reappears — 
a sign of reestablished gastro-intestinal activity. The pathology of 
this condition is still in doubt. The character of the anesthetic how- 
ever, does not seem to play an important part, while infection is 
generally believed to be the most constant etiological factor but in the 
author’s series the picture in a W'ell developed case is rather that of a 
true paralysis of the sjunpathetic nervous system. 

High Tracheotomy and Other Errors — The Chief Causes of Chronic 
Laryngeal Stenosis.— Jackson (Surg., Gijncc. and Obst., 1921, x.x.xii, 
392) says that tire most frequent cause of chronic larymgeal steno- 
sis is high tracheotomy. The classic distinction between a high and 
low tracheotomy with" reference to the isthmus of the thyroid gland 
is a relic of the days when too much respect was held for this struct- 
ure. This distinction should be abandoned. There should be 
taught only one tracheotomy and tliat should be low. _The trachea 
should always be incised lower than the first ring, except in tlmse rare 
cases in which larjugoptosis renders this impossible witiiout entering 
the anterior mediastinum. The cricoid cartilage should nei’er be cut, 
unless laryngoptosis places all the rings of the trachea below the upper 
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border of the manubrium. If, in an emergency, a high incision of the 
trachea has been made a cannula should not be worn in it. As soon as 
the patient’s breathing has been resumed a low incision should be made 
and the cannula inserted therein. 

Suprapubic Drainage of the Bladder. — Motheesill and Morson 
{Brit. Med. Jour., 1921, p. 418) statethat acute retention of urine has been 
relieved by puncturing the bladder with trochar and cannula for a 
considerable period. More recently, a process has been refined to 
facilitate drainage and prevent any leakage into the prevesical space 
or upon the external abdominal wall. In certain suitable cases the 
insertion of the self-retaining tube invented by M. DePezzer fulfils 
its purpose of draining the bladder from above the pubes without 
leakage or discomfort. This method of drainage can only be adopted 
when a good distention is to be obtained and no previous operation 
has been performed. When hematuria is present, the operation is 
contra-indicated because the DePezzer tube is readily blocked by clots. 
So simple a procedure reduces shock, a most favorable factor in subjects 
requiring suprapubic drainage prior to prostatectomy because of defi- 
cient excretion of urea. The subsequent prostatectomy is without 
the difficulty caused by the scarring of the abdominal wall. 


Treatment of Syphilis.— MacCohmac and Kermaway {Brit. Med. 
Jour., 1921, p. 415) says that thesjq)hilis is but one process whether it 
involves skin, mucous membrane, nerve or other tissue. The principles 
upon which treatment is based vary in accordance with the duration 
of infection. When infection is recent, primary or secondary, two 
objects are in view: cure of the disease and prevention of communication 
to others. A severe and lengthy course of treatment should be under- 
taken. The authors by extensive tabulation have shown that six 
injections of salvarsan, (Novarsenobenzol used) 0.9 gm. per dose 
are often insufficient. The “10 injections” series proved satisfactory. 
At conclusion of these salvarsan courses, mercury was administered 
intramuscularly for three months. The condition of the Wassermann 
reaction was determined. If positive, the course was repeated from 
the beginning. If negative Wassermann was obtained, mercury either 
in pills or by injections is continued until two years have been completed. 
The Wassermann reaction was investigated every three months. The 
authors admit that such a course is severe and long but justifiable when 
balanced with the serious results of failure and delaying of cure, for 
as time passes the disease becomes fixed. In late stages of disease 
active forms of medication such as salvarsan and mercury’’, by inunction 
and injection are preferable to other methods. Ten intravenous in- 
jections of salvarsan were given followed by three months of intra- 
muscular mercury. Repetition of this course is generally necessarj^ 

Renal Decapsulation for Chronic Nephritis.— Kidd {Brit. Med. Jour., 
1920, p. 378) reports several cases of far advanced chronic nephritis, 
where tliis procedure has given favorable results. The technic of 
the operation is described. He believes that the lymphatics are 
unblocked by decapsulation and tliat another route is set up for drain- 
age of lymph from the kidney for the lymphatics of the kidney run up 
from the ureter under tlie capsule through the kidney where they receive 
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the Ij'tnph of the kidney substance and then to the glands in the vascular 
pedicle of the kidney. Possibly in these cases of chronic nephritis the 
lymphatics become blocked either by excess of lymph or by fibrinous 
deposit and the nephritic poison cannot be drained away from the 
kidney substance. The author has noted that clear lymph seems to 
flow from the kidney sponge almost immediately after decapsulation. 

Chronic Duodenal Obstruction.— Kellogg and Kellogg {Ann. 
Surg. 1921, Ixxiii, 578) say that chronic duodenal obstruction 
occurs more commonly than is realized and can often be diagnosed from 
the history and physical signs. The obstruction may involve- the first 
or second portions of the duodenum only, due to ul'cer, or gastroptosis 
or adhesions, or the entire duodenum, most frequently caused by com- 
pression between the vertebral column behind and the superior mesen- 
teric artery in front, especially when there is traction in the direction 
of the pel-vis from the drag of a distended and ptosed cecum and colon. 
The physical signs of obstruction in the first portion are those of p 3 doric 
obstruction. When the second and third portions are involved it can 
often be made out by percussion and succussion. The symptoms are 
those of epigastric discomfort and toxic manifestations. With a compe- 
tent pylorus, cramp-like pains predominate. When incompetent, 
regurgitation of bile is frequent. Sjunptoms are often suggestive of 
ulcer, gall-bladder or appendicular trouble; in operating for these 
conditions with negative findings, the duodenum should be carefully 
examined. Medical treatment, consisting of abdominal support, 
nutritious diet and anti-constipation measures is beneficial in the 
majority of cases. Surgical treatment in obstruction of the first and 
second portions consists of freeing of adhesions, gastropexy or duodeno- 
duodenostomy. In the third portion, the procedure of choice is duo- 
deno-jejunostomy. Duodeno-jejunostomy is indicated in vicious circle 
after gastro-enterostomy, accompanjdng gastro-enterostomy when the 
duodenum is obstructed, in obstruction of the third portion not respond- 
ing to medical treatment. The author describes the technic and 
cites cases with a general summary of symptoms and results. Total 
number of reported cases is 58, with 'no mortality. In the author’s 
series of 41 cases, only 1 was unimproved. ' 


Enterostomy in the Treatment of Acute Intestinal Obstruction.— 
Summers {Surg., Ggncc. and Ohst., 1921, xxxii, 412) says in serious 
cases surgeons make a primary enterostomy as a- life-saving measure 
or do a combined operation, making an enterostomy in the distended 
coils after successfully removing tlie cause of obstruction. The field 
has been still further broadened by including peritonitis ileus in the 
indications for operation. Formerly, Nealton’s injunction to open the 
first coil of distended intestine for enterostomy procedure had been 
regularly followed. In 1910 Bonney ad\dsed opening the jejunum for 
this purpose, for it is the segment of toxicity when the vomitus becomes 
feculent. The positive proof of the vnlue of this procedure in the 
circumstances is that drainage of the jejunum causes immediate cessa- 
tion of vomiting. MacKinnon, in 1917, recommended strongly tlie 
simple modem drainage of the intestine by introducing a large-sized 
catheter and fastening it into position by a double purse-string suture. 
The catheter comes away in a few days witli quick subsequent closure 
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of the abdominal wall. The author advocates jejunostomy when the 
vomitus is frankly feculent. 

Injury to the Bile Ducts and Methods of Repair.— Sweetser {Ann. 
Surg., 1921, Ixxiii, 629) says that interference with the normal flow 
of bile is due to a stenosis of the ducts following deep ulceration, pressure 
by adhesions and division of the common duct (intentional or accidental) 
during operation of cholecystectomy. The anatomical abnormalities 
and the presence of abnormal adhesions, congenital and acquired, must 
be carefully noted and guarded against in right upper abdominal surgery. 
The methods devised for restoring the bile stream to the intestine have 
been varied in order to meet the conditions encountered. In most 
cases the ends of the ducts are widely separated and the intervening 
space filled with dense scar-tissue. Simple approximation is no longer 
possible. Therefore, other means must be employed to bridge the 
hiatus. The tissues which lend themselves best to a successful and 
permanent anastomosis are those which normally are bathed in bile 
and consequently are immune to its irritation. When the mucous mem- 
brane of the bile duct, stomach or duodenum can be brought and held 
successfully to the proximal end of the duct, the result has been perma- 
nent in tlie majority of cases. Splinting with a soft rubber tube aids 
the process of repair. Failures have been due to stenosis or ascending 
cholangitis with abscesses in the liver. Attempts to bridge the gap 
with autogenous grafts have all failed in experimental animals. No 
human cases are recorded. An attempts was made by Murphy to 
utilize the biliary fistulous tract, but the patient died in eight months. 


The Wassermaim Reaction.— Ray {Amer. Jour. Syphilis, 1921, 
v, 320) says that in spite of the multitude of modifications and newer 
methods for the serodiagnosis of syphilis, the classieal Wassermann re- 
action or a technic which departs from it only in minor details stands 
today as the only reliable laboratory test for syphilis. A series of 580 
reactions, performed with crude and cholesterinized extract each with 
2 methods of fixation namely, the one-hour incubator and thefoui- 
hour ice-box methods is analyzed with the following conclusions: A 
positive reaction with cholesterinized antigen alone should be given no 
specific significance in xmtreated cases presenting no clinical manifes- 
tatations of lues and giAung a negative history. The four-hour ice-box 
method of fixation, while increasing the sensitivity of the cholesterine 
antigen as compared with the one-hour fixation in the water-bath 
magnifies the non-specificity except in treated cases, congenital syphilis 
and in some cases of neurosyphilis, where it has a decided advan- 
tage. On tlie other hand, with the crude extract, the four-hour ice- 
box metliod of fixation, while increasing the sensithity does not 
impair but ratlier augments the specificity. The cholesterinized anti- 
gens possess a specific sensitivity exceeding tliat of crude in all cases of 
syphilis under treatment, congenital S 3 q)hilis and in some cases of 
neurosjqjhilis. The great value and importance of lumbar puncture 
in all cases of sj-philis is emphasized. A spinal fluid examination includ- 
ing cell count, globulin estimation, colloidal- gold and Wassermann 
reaction is imperative before prognosis can be given in spite of the 
fact that treatment has produced a Wassermann negative of the 
blood. 
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The Tonsillar Route of Infection in Pulmonary Tuberculosis. — ^Z wa- 
LtrWENBDRG and Gkabfield {Am. Rev. Tiiberc., 1921, v, 57) have 
described a shadow which they believe represents a thickening of the 
pleura over the apex of the lung, and they have studied its relation- 
ship to tonsillar and cervical gland tuberculosis. They state that such 
apical pleuritis was seen in 10 per cent of the rcentgen-ray examina- 
tions made. Such apical pleuritis occurs most frequently in cases 
showing tuberculosis deposits in the faucial tonsils (93 per cent). 
With cervical gland tuberculosis this lesion is recognizable in 59 
per cent of all cases and probably occurs in a larger number, being 
obscured by the shadows of pulmonary tuberculosis, 71 per cent 
in this group showing either this lesion or frank tuberculosis of the 
limg or both. Cases without tuberculosis of the tonsil show an 
apical pleuritis in only 11 per cent of the cases. It is suggested 
that a common route of infection may lie through the tonsil and 
cervical lymphatics to the apical pleura and thence into the lung. 
If this hypothesis is accepted it offers a singularly satisfactory expla- 
nation for the frequency of apical lesions, the predominance of right- 
sided lesions, of the pathogenesis of tuberculous plemrisy with effusion 
and other obscure features of this infection. 


An Output Study of Users and Non-users of Tobacco in a Strenuous 
Physical Occupation. — ^Badmbebgeb, Pebry and Martin {Jour. 
Indiist. Hyg., 1921, iii, 1) present their second paper in a series of 
articles on the significance of the use of tobacco in industry, namely, 
the relation of the use of tobacco to efficiency in a strenuous physical 
occupation. They adopted output as the criterion of efficiency, 
and chose the bottle-making industry for their studies. They con- 
clude that smoking has little effect on output rate in the strenuous 
physical occupation studied. Chewing markedly lowers outfiut rate. 
Light smokers have a slightly lower output rate than heavy smokers. 

A Survey of Carbon Monoxide Poisoning in American Steel Works, 
Metal Mines and Coal Mines. — ^Forbes {Jour, tndust. Hyg., 1921, 
iii, 11) states that carbon monoxide, as met with in metal and coal 
mines and about blast furnaces in this country, rarely causes late 
after-effects following acute severe gassing. When such effects do 
appear, there is evidence, almost always, of a preexisting pathological 
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condition. Frequent exposure to carbon monoxide causes headache 
and malaise, but no evidence has been fmmd of a cumulative harm- 
ful effect. As was to be expected, owing to the compensating increase 
of hemoglobin and red cells from prolonged oxygen want, it is possible 
to acquire some tolerance to carbon monoxide. A recent advance 
in treatment has been made by adding carbon dioxide to the oxygen 
inhalations administered. Recovery is three times as rapid as when 
oxygen alone is used. An efficient portable carbon monoxide respirator 
has been perfected by the U. S. Government. 


Superinfection in Experimental Syphilis Following the Administra- 
tion of Subcurative Doses of Arsphenamine or Neoarsphenamine. — 
Brown and Pearce {Jour. Exp. Med., 1921, xxxiii, 553) conclude 
that the existence of an infection with Spirocheta pallida does not 
constitute a bar in itself to the introduction and propagation of 
a second infection in the' same animal; that, just as there is a 
period following a first inoculation during which a second infection 
may be implanted with the production of characteristic primary 
lesions, conditions may again arise in animals which have once 
become refractory to a second inoculation that will favor the intro- 
duction of a new infection with the formation of lesions presenting 
the characteristics of an original or first infection. Experimentally, 
such a state may be induced in rabbits with early but well-marked 
primary lesions of the testicles by treatment with either arsphenamine 
or neoarsphenamine; hence, treated but uncured animals may be 
rendered as susceptible, to a second cutaneous inoculation as a normal 
animal, and the manifestations of disease resulting from the second 
infection may be indistinguishable from those of a first infection. 
The results obtained showed: (l) 'That the treatment employed 
was insufficient to cure any of the therapeutic controls; (2) that the 
infected controls were highly refractory to a second inoculation; (3) 
that the treated animals were highly susceptible to a second inocula- 
tion, and although not cured of their original infection, reacted to the 
second inoculation with the fonnation of lesions indistinguishable 
from those of a first infection; (4) that in certain instances the treat- 
ment given had rendered infected animals more susceptible to infection 
than the normal controls. 

Treatment of Epilepsy. — E. Christin {ScJmciz. med. Wchnschr., 
February 3, 1921) writes that bromide medication is not wholly satis- 
factory in the treatment of epilepsy. The sodium salt should be 
employed to avoid the depressant action of potassium on the heart. 
Bromides may be given in smaller doses if the amount of chlorides in the 
diet is reduced as much as possible. The emplojTnent of the stimulat- 
ing ammonium salt is considered irrational. Luminal is considered 
more favorably. It differs from A^eronal only in the substitution of a 
phenyl radical for an ethyl group, whereby it is asserted that the sedative 
effect is greatly increased. The daily dose consists of 2 grains, in cachets. 
For hypodermic administration, the soluble sodium derivative should be 
used. Liiminal e.\'erts its sedative action without unpleasant side-effects. 
A large number of observer recommend its use in rapidly recurring 
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epileptic attacks; it acts more quickly and surely than bromides but 
is less useful in petit mal. Potassium boricotartrate, in doses of 45 
grains a day, has been successfully used by Pierre Marie. Here also the 
attacks are prevented ■without the depression frequently accompanjdng 
bromide therapy. The author concludes that luminal and perhaps 
potassium boricotartrate are the only new agents of value in the treat- 
ment of epilepsy. CSiristin speaks of the new conception of the nature 
of epilepsy developed by Hortenberg, who believes that inhibition has 
a large share in the development of the attacks. The main interest of 
this theory lies in the treatment evolved by Hortenberg. He employed 
strychnine up to as much as 2 grains by mouth; even these formidable 
doses never resulted in epileptic attacks but rather improved the con- 
dition of the patients. 


Study of Oxytoxics. — Guggisberg (Schweiz, med. Wchnschr., February 
3, 1921) recommends pituitary extracts in the treatment of weak labor 
pains, but urges the necessity of initial small doses. Intravenous admin- 
istration is the method of choice. Ergot is the mainstay after labor; if 
administered before tlie complete expulsion of fetus and placenta, tetanic 
con'traction of the uterus may occur. Experiments on isolated organs 
showed that quinine in low concentrations caused more frequent con- 
tractions, and this effect lasted longer than that follonang pituitary 
extract or ergot. Large doses of quinine caused paralysis after an 
initial period of marked stimulation. Quinine never caused tetanus 
of the uterus. The dose of quinine during labor should be 4 grains of 
the sulphate, repeated after an hour. Quinine is also useful in the treat- 
ment of abortion, especially where non-operative treatment is indicated 
in the presence of active infection. Others have reported favorably on 
the addition of quinine to the narcotics used in the induction of twilight 
sleep. Quinine is recommended in the early stages of. labor, pituitary 
extract during the second stage, and ergot at the end of labor. Guggis- 
berg mentions investigations carried out -with various combinations of 
drugs. The most favorable results were obtained from a combination 
of quinine and pituitary extract, and of ergot -with placental extract. 
■The author states that he has proved the existence in the placenta of 
substances stimulating uterine contractions, the action of which appears 
to render the uterus more sensitive to normal and therapeutic stimuli. 
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The Calcium Metabolism of Premature Infants. — ^Hamilton (Am. 
Jour. Bis. CkiMrcn, October, 1920) says that the calcium metabolism 
of premature infants has never been studied before this, but this study 
is justified by the fact that these infants are more liable to acquire 
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rickets than full-term babies. It is also a common experience' that bone 
symptoms appear in the premature at an early age, and that the condi- 
tion more often takes a grave course than in other infants. It has been 
assumed that this tendency is caused by the absence of a congenital 
store of calcium, supposed to be present in full-term babies. About 
85 per cent of the body’s calcium at birth is stored during the last two 
or three months of intra-uterine life, so that a premature birth exposes 
the body to postnatal life with a proportionately small amount of cal- 
cium. It is thought that this fact is partly responsible for the preval- 
ence of rickets among the premature. The proportionately small 
amount of calcium in the body of the premature newborn may possibly 
lead to a state of calcium starvation in the course of postnatal growth. 
There are, however, in the postnatal growth of prematures often certain 
characteristic features Avhich might also unfavorably influence the 
calcium metabolism. , Although the difference in corporal development 
between the premature and the full-term newborn may be very great, 
there is in the healthy premature, when properly nourished and cared 
for, a great tendency to make good this difference. It is not unusual 
for such an infant to double its weight in three months, and triple it in 
six months. The question arises whether the tissues formed in the 
rapid recovery from an acute or chronic nutritional disturbance are of 
the same composition as in the more slowly growing bodies of normal 
infants. It is logical to believe that they are rich in water and poor 
in salts. The author made studies on 4 infants born from four to 
ten weeks before full-term. The causes of the premature births were 
advanced pulmonary tuberculosis in the mothers in 3 cases, and neph- 
ritis and eclampsia in the other 1. In the cases of tuberculosis the 
babies were separated from the mothers immediately after delivery. 
Symptoms of tuberculosis and syphilis were absent in all cases during 
the period of observation. The Wassermann tests were negative. The 
infants Avere nourished from birth exclusively on breast milk given in 
bottles. They gained rapidly in weight during the months in which the 
experiments Avere carried out. The stools at times Avere both frequent 
and loose both during the experiments and in the intervals. These 
Avere the normal loose and frequent stools that are frequently seen in 
babies on breast milk. Three of the 4 infants had a very Ioav calcium 
retention during the first months of life. This might possibly be 
ascribed to rickets, as in all of the children craniotabes appeared in the 
second month. This is not in harmony Avith the fact that although the 
craniotabes increased in the months that folloAA';ed, the retention of 
calcium increased to amounts found in normal infants. It AA^as demon- 
strated that in those periods AA^here the intakes exceeded 200 mg.,' the 
retentions are as large as in normal infants, AA-hile in the periods AA'herc 
the intakes were loAA^er than this amount, there AA'as sufficient retention 
in only 1 case. If sufficient retentions are to be attained, it AA'ould seem 
that the intake must e.xceed a minimum of 200 mg. The calcium is 
excreted mainly in the stool. The daily amount of feces excreted bj' 
prematures is very large, a fact that may be explained by .the Ioay fat 
absorption found in prematures. The daily A'alues of the total solids 
are consequently higher than in normal infants, although the quantities 
of milk taken by prematures arc A’^ery small. The calcium percentages 
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of the totel solids -were found to be.lower than in normal infants, hut 
not sufficiently lowered to counterbalance the excess in total solids and 
the small intakes. To balance these factors exceedingly low calcium 
percentages would have been necessary. An experiment where a normal 
infant was alternately fed with ordinary breast milk and breast milk 
fortified with fat demonstrated that a high fat intake may in the breast- 
fed infant lead to a temporary loss in calcium. The increased fat 
ingestion was followed by an increased fat excretion. During the experi- 
ment the feces took on the appearance of the feces in prematures. It 
was due to an excess in fat intake. In the prematures there is suggested 
an insufficiency of the digestive mechanism. 


Butter Fat and the Child "Weight. — Larson {Arch. Fed., October, 
1920) presents data from the weight charts of 10 children selected from 
a number in an orphan’s cottage home. The weights were recorded 
at intervals of six months during two and a half years. The weights of 
3 Avere incomplete for this period, due to the fact they were dis- 
charged before the end of this period, or had not been admitted at 
the beginning of the study. The cottages have a population of about 
30 children, but because of the changes those Avho had not been for 
some length of time were not considered, and those who had received 
medical treatment were also not included. It was observed that there 
was a gain in weight for each six month period except the fourth. Dur- 
ing this period the superintendent in compliance Avith the request of 
the Federal Government for food conservation, especially of the animal 
fats, had substituted oleomargerine for butter in the diet of the children. 
Nine of these 10 children lost weight during this oleomargerine period. 
The other child Avas a girl, who was considerably above the AA'eight and 
height for her age, but her progress was retarded as compared with her 
gain during the previous and folloAsdng periods. The 7 children 
whose records were complete for two and a half years showed a gain of 
their combined weights for the first three six month periods, but a loss 
of their combined weights for the fourth period, Avhich was the time in 
AA'hich oleomargerine was used. There was again an increase of their 
combined AA^eights for the last fifth-sixth month period, during AA'hich 
butter was again added to their dietary. 

The Heart in Scarlet Fever. — ^Rosenbaum (Arch. hit. Med., October, 
1920) studied 1770 cases of scarlet fcA'er. There Avere 106 patients with 
recognized cardiac complications, 94 of AA'hom developed these compli- 
cations during the course of the disease, and 12 were instances of old 
heart disease. Eighty-eight of these 106 patients or 5 per cent of all 
the cases had myocarditis. Of these 53 were mild, 31 were moderately 
severe and 5 were A’^ery severe. Myocarditis may occur at any time in 
the course of the illness, but is most common in the latter days of the 
acute stage or early in convalescence. Other complications seemed to 
increase the incidence of myocarditis. It was obserA'-ed more frequently 
in the early years of life. Pericarditis aa’rs present in 3 cases or 17 per 
cent. Two of these patients died. Endocarditis was present in 4 cases 
or 0.22 per cent. Systolic mimnurs at the apex were frequently heard, 
but were usually regarded as functional or relatiA-e. The low percentage 
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of endocarditis as compared with the percentages in several other series 
may be due.to the milder type of scatlet fever in which the case mortality 
was less than 4 per cent. Unless it was very severe old heart disease 
does not necessarily indicate a serious prognosis in scarlet fever. 

A Note on the Occurrence of Congenital Atrio-ventricular Dissocia- 
tion; — Carter and Howland {Bxdl. Johns Hopkins Hosp., October, 
1920) report a case at five years of age. A cardiac lesion had been noted 
at nine months. At the age of two years an electrocardiographic 
record showed complete heart blocjc. Two years later the diagnosis was 
confirmed by a different physician. The patient has never experienced 
shortness of breath, cyanosis, or given any evidence of an impaired 
myocardium although she plays around as other children do. An 
electrocardiographic record made in May, 1919, showed complete atrio- 
ventricular dissociation ■with an auricular rate of 103 and a ventricular 
rate of 37. The cardiac rate at that time was from 48 to 52 beats per 
minute. Seven other case^ have been reported in the literature. The 
diagnoses were made at the ages of seven days to fifteen years. Of these 
8 cases, including the present, 3 gave no symptoms; 1 had syncopal 
attacks; 2 had pain around the heart; 1 had dyspnea and palpitation 
on exertion; the present case had an occasional stitch in the side on 
exertion. Six cases had complete dissociation. One case had partial 
2 : 1 rhythm. Another had alternating 2 : 1 rhj'^thm and complete 
dissociation. Marked cardiac hypertrophy was present in 5, and slight 
in 3. All the cases were free from cyanosis except 1. 


Hypopituitarism. — Lissner {Endocrinology, July-September, 1920) 
reports the case of a child of twenty-three months, who was normal 
until the ninth month. At that time he began to gain rapidly in weight. 
Symptoms began with con-vulsions of flexor type, and these continued 
up to ^vithin one month of his death. There was no diabetes or glandular 
trouble in the family. The eyes showed edema of the retina but the 
throat was negative. There was a marked muscular dystrophy with 
profound facial cyanosis, diminutive external genitalis, doubling of 
weight in the third year, low sugar tblerance and an antemortem tem- 
perature of 107.5°. The roentgen-ray of the skull showpd a small sella 
turcica. At autopsy the sella turcica was found to be small with the 
anterior and posterior clinoid processes underdeveloped. The pituitary 
body was present but underdeveloped. Tliis showed the line of demarca- 
tion between the anterior and posterior lobes lost. Histologically 
numerous thin walled bloodvessels formed a plexus surrounding strands 
of polyhedral cells arranged in three or four rows. These cells were of 
the usual two types found in this gland, and they intermingled -without 
definite arrangement or regularity, the "chief” cells being far more 
numerous. Here and there were a few follicles lined by low columnar 
epithelium. There was an abundance of loose connective tissue. 


Amyotonia Congenita.— Holmes {Am. Jour. Dis. CMdrc7i, November, 
1920) reports a case which conforms in all the essential details to the 
condition described by Oppenlieim. The condition was present at 
birth. There was no permanent improvement, and the child died of the 
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usual pulmonary complications at the age of eighteen weeks. The 
significant lesions are found in the spinal cord and in the muscles. The 
spinal cord is relatively large for the age of the child; the anterior roots 
are diminished in size as compared with the posterior roots. There is 
no disturbance of the contour of the cord in cross-section. Microscopic 
examination shows complete absence of any acute or chronic inflamma- 
tory process, and no evidence of recent degeneration. Myelinization 
is normal. The cells of Clark’s column are of normal size and well pre- 
served. The large or motor ceils of the anterior horns are strikingly 
few in number, and are in part represented by cells that are much smaller 
in size but otherwise of the same appearance. A cell of normal size is 
found only infrequently, but except in size such cells as are found are 
perfectly normal in appearance. There is no gliosis. In the muscles, 
areas or bundles of hypertrophied but otherwise normal muscle fibers 
are intermingled with areas of small apparently healthy muscle fibers. 
The latter appear to represent less fully developed bundles of muscle 
fibers. There is no evidence found of past or present degenerative 
processes. The component muscle cells are embryonic in appearance, 
resembling most closely muscle cells from a human fetus of the third 
month. There is no increase in connective tissue and no evidence of 
replacement of muscle tissue by adipose tissue. The histopathological 
findings are best explained on the assumption of a delayed or retarded 
embryological development affecting certain motor cells of the anterior 
horns and certain groups of developing muscle cells. No anomaly of 
muscle spindles, peripheral nerves, or bloodvessels is recognized. 


The Effect of Diphtheria Antitoxin in Preventing the Lodgment and 
Growth of the Diphtheria Bacillus in the Nasal Passages of Animals. — 
Geuen, Moss and Guthrie {Bull. Johns Hopkins Hospital, November, 
1920) publish the results of their experiments in animals. They say 
that certain conditions in their experiments Avith animals were quite 
different from those present in human beings. This is especially true 
of the frequency mth which the carrier state occurs spontaneously and 
the ease Avith AS^hich it may be produced experimentally. In a large 
series of human beings including both children and adults, they found 
that a single examination reA-ealed an incidence pf diphtheria bacillus 
carriers of about 3.55 per cent. A second examination practically 
doubled the number of carriers discoA'ered, AA^hile a third examination 
still further increased the original number. Among the 72 animals 
Avhich formed the basis of these experiments, as aa'cII as the 40 additional 
animals which were also used in other experiments, none shoAA-ed 
diphtheria bacilli at the beginning of the study. The inA-estigators 
Avere able to induce the carrier state in man experimentally both Avith 
A-irulent and non-Aurulent diphtheria bacilli. This w'as not the result 
in all efforts but occurred in a considerable number of cases. In guinea- 
pigs, rabbits and cats they found the carrier state difficult to produce, 
and generally very transient if it occurred at all. In the 70 animals 
358 cultures were made. It A\’as found that the production of nasal 
infection or infestation of cats, rabbits and guinea-pigs was A'ery incon- 
stant even AA'hen the organisms AA’ere introduced directly into the nose. 
A someAA-hat higher percentage of animals shoAved positive cultures 
among those directly inoculated than among those merely exposed to a 
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carrier. Cats and rabbits became infected with about the same fre- 
quency, and the incidence of the positive cultures was almost similar. 
Among the guinea-pigs 66 per cent developed positive cultures, and 
26 per cent of the total number of cultures showed Klebs-LoefSer 
bacilli. The duration of infection was usually quite short. The health 
of the animals was apparently tmaffected by the mere presence of 
bacilli in the nose. The occurrence and duration of infection were 
independent of the virulence of the strain of organisms used, and were 
wholly unaffected by previous administration of antitoxin. 
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Inevitable Abortion. — V aluer (Reo. Argent, de Obst. Y. Gyncc., 1920, 
iv, 10) considers these cases with regard to the presence or absence of 
fever. If rise of temperature has not developed, the indication is 
favorable, but where fever occurs it is an evidence that infection has 
reached the uterine cavity and that the lining membrane of the uterus 
has become involved. The development of symptoms during the 
third and fourth day results from growth of bacteria whieh reaches its 
highest point from the seventh to the ninth day of the puerperal period. 
Against this process the lochia discharge has some antiseptic power, 
leukocytosis may aid excessive formation and granulation tissue may 
limit absorption and prevent the spread of bacteria. If the blood is 
involved the patient will have rigors and evidence of septic embolism 
and thrombosis will soon become apparent. Treatment can do no 
good and the patient’s recovery will depend entirely upon the degree 
of virulence shown by the invading germs. After fever has developed 
no treatment should be applied within the genital canal and even the 
finger should be excluded. The best method of emptying the uterus 
consists in stimulating the uterine muscles to contract which the 
writer does by the application of cold over the abdomen and the admin- 
istration of quinin. No interference whatever is practised in the 
genital tract. If the contents of the uterus are not discharged nothing 
is done until the fever has subsided, then the uterus should be curetted. 
If the patient has free bleeding operation is forbidden and if the uterus 
becomes retrofiexed it must first be put in favorable position before 
it can be emptied. King {Jour. Am. Med. Assn., 1920, No. 75, p. ]47) 
does not interfere with the genital tract in treating infections after 
labor or abortion. A very careful bimanual examination is made and 
if possible a culture obtained from the uterine ca\'ity. If there is 
reason to believe that a portion of the placenta has not been delivered, 
this is removed with the least possible disturbance. The patient is 
placed practically in the Fowler position to secure drainage. Higli 
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temperature is modified by the use of water. The patient is given 
fluids very freely by bowel or the stomach and in some cases beneath 
the skin or in the veini and enemata are employed to empty the intes- 
tines. If nausea develops it is often relieved by calomel, cold over the 
abdomen in the acute stage and later copious douches of hot water 
seems to be of value, such douches can only be given after the acute 
symptoms have subsided. In choosing the time for operation it is 
useful to examine cultures from the womb and when they are nega- 
tive and fever has disappeared, the indications for operation are favor- 
able. Immediate interference may be made necessary by the pres- 
ence of pieces of placenta in the neck of the womb or by free hemor- 
rhage caused by the retention of a portion of the embryo within the 
uterus. In 33 patients who had well-marked infection of the blood 
8 died, of whom 2 were dying when brought to the hospital. Twenty- 
three of these cases had pelvic cellulitis develop but in 17 this entirely 
cleared up, 4 of them had late formation of pus and 2 died after inter- 
ference which was evidently not indicated. Four patients died from 
active infection of the peritoneum. There were 266 abortions complete 
or incomplete in which all the patients made an entire recovery. Of 
these 86 had some disturbance of temperature. These' cases had been 
followed up and some of them have had healthy pregnancies and natural 
birth. So far as can be ascertained operations have been performed 
upon none. ____ 


Fatal Cases in Puerperal Period from Sepsis of Other than 
Puerperal Origin. — From the Clinic of Wurzburg, Schmitt 
{MonaUohr. f. Geh., 1920, No. 2, vol. li) reports cases ending fatally 
from an infection of non-puerperal character, in 20,000 cases of labor 
in thirty years. There were 5 deaths from puerperal infection follow- 
ing normal labors; 1 of these patients had gonorrhea and had received 
local treatment up to the time of labor. Two had infection of the 
blood stream originating in the tonsils and 2 had infection with exog- 
enous germs introduced during digital examination. In these cases 
the infection was evidently autogenous. Most writers upon ^e 
subject had admitted the possibility of autogenous infection by which 
is meant a general puerperal infection from bacteria present in the 
genital tract before labor. In these eases bacteria from the lower 
infected portion of the genital tract make their way upward and enter 
tlie uterus. Von Rosthorn first called our attention to puerperal 
infection from the blood stream. Experiments and clinical observa- 
tions have shown in 12 carefully studied cases that in 8 the pneu- 
mococcus was the infecting germ, in 1 a streptococcus from pnem 
monia and in another polyarthritis from staphylococcus. In 1 typhoid 
ulcerations from the intestines and in another the Stoeptococcus 
angina. In recent literature there have been reported additional cases 
of Streptococcus anginosis, 2 of which had origin in the tonsils from 
which bacteria entered the blood. In the 20,000 labor cases m the 
Wurzburg Clinic 1 of these cases was the only instance of infection 
developing in the blood stream. The writer describes the case of a 
primipara, aged twenty-three, who had a normal labor without lacer- 
ations. On the fourth, day she had chill and fever and on the sevratli 
day had pain in the throat, both tonsils reddened and swollen, ine 
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lochia was normal, the abdomen normal, the uterus not sensitive. On 
the eighth day the abdomen became distended, on the ninth day 
peristalsis ceased in the intestines and on the tenth day death ensued. 
Autopsy showed a purulent pus streptococcus, peritonitis and swollen 
spleen and apparent parenchymatous degeneration of the liver and 
intestines. There was no pus in the uterus although the uterine 
muscle was slightly yellow in color. At the placental site there were 
small red granulations but no sign of infection. Vessels in the broad 
ligament were not involved and there was no purulent lymphangitis. 
The left tonsil was red and greatly swollen, the right was not reddened 
but swollen and boggy. No bacteria were obtained in the endo- 
metrium nor any evidence of infection in the uterus. On microscopic 
examination pus taken from the peritoneum was swarming with 
streptococci, from the tonsil streptococci were apparently not present, 
on making section of the tonsil the characteristic changes produced 
by infection were found. There could be no question concerning the 
relation of the process in the tonsil and the fatal result in the patient. 
We have abundant examples of infection in the other serous mem- 
branes of the body for which the focus existed in some comparatively 
distant organ, but cases of genuine peritonitis following foci in other 
organs than the abdomen are not common. The second case had also, 
a normal labor but was examined internally three times by students. 
The first seven days of the puerperal period were normal, but the 
patient developed high temperature on the eighth day with pain in the 
upper portion of the left thigh, and in the lower third of the thigh 
marked swelling and sensitiveness. The patient died on the twelfth 
day with symptoms of general sepsis. A thorough autopsy failed to 
reveal evidence of infection in the genital tract nor were the blood- 
vessels in the genital region involved. On the inner aspect of the 
left thigh there was a bleb filled with blood, and the connective tissue 
in this vicinity was infiltrated with bloody fluid. Evidently there 
had been some lesion in the tliigh which had produced the general 
infection. The third patient had normal labor. On the fourth day 
she had violent pain in the back and right upper thigh. On the fifth 
day fever, then chill, with normal' lochia and sensitiveness on the 
right side of the abdomen. On the sixth day distention and on the 
seventh evidence of acute peritonitis. Operation was performed, 
the. intestines were distended, the fluid in the peritoneal cavity containing 
streptococci. Drainage was introduced, the intestines became para- 
lyzed and the patient died on the fourteenth day. The vessels in the 
parametria showed pus, thrombosis of the right femoral veins, the 
bronchi were greatly reddened, swollen and the right lung adherent 
to the pericardium. In the lymphatic glands of the region there was 
dark blackish-red hemorrhage. The- uterus, tubes and ovaries were 
normal. On careful questioning it -was found that just before coming 
to the Clinic for labor the pa.tient had nursed her sister suffering from 
a severe attack of influenza. The fourth patient came to the Clinic 
because a child was ill vdth scarlatina at home. On admission she 
was isolated and not examined and labor occurred three hours after 
admission. Chills and fever developed on the fourth day without 
other symptoms. On the sixth day the lochia became fourand there 
was tenderness on both sides of the uterus. On the eightli day peri- 
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tonitis and on the tenth day death without signs of scarlatina. Unfor- 
tunately an autopsy could not be obtained. In the reviewer’s experience 
fatal streptococcus infection followed delivery of a patient at which the 
operator was assisted by a physician who' was in constant attendance 
upon a severe case of scarlet fever. Careful antiseptic precautions 
were taken during the delivery, the operator not knowing at the time 
that the assistant was in attendance upon the case, of scarlet fever. 
This fact was concealed as long as possible but the death of the patient 
and natural questioning as to the possible source of the infection 
revealed the true circumstances. The reviewer observed a primi- 
para with spontaneous labor, followed on the fourth or fifth day by 
considerable fever. The genital tract showed no evidence of infection, 
careful examination of the mouth revealed tenderness at the root of 
a partly decayed tooth. A dentist incised the gum obtaining about 
1 dram of very foul pus, a disinfection of this area was followed by 
prompt disappearance of the fever and uninterrupted recovery of the 
patient. In a third case in the experience of the reviewer death followed 
Cesarean section. At autopsy the genital tract was in an aseptic 
condition, intestinal mucous membrane was greatly reddened and 
swollen ■with areas of ulcerations and lymphangitis in the peritoneum 
and intestines. The history revealed the fact that before coming to 
hospital the patient had tried to destroy the child by taking large 
doses of violent and irritant cathartics. In the absence of other 
evidence it was concluded that infection had arisen in the intestinal 
tract and had been the cause of death. 


The Moisture and Ash of Maternal and Fetal Blood.— Stander 
and Tvler (Stirg., Gynec. and ObsL, September, 1920) published the 
'report of their studies on this subject in the obstetric clinic of the 
Medical School of Yale University. After stating in detail in tables 
the results of their work, they find that during pregnancy the water- 
content of the blood is usually from 77 to 82 per cent of normal. 
The tendency is toward the larger quantity and this was even exceeded 
in one-third of the cases. If patients are examined month by month 
during pregnancy, considerable changes In the water of the blood are 
found. Until the seventh month, this ^eatly increases, then remains 
stationary or slowly decreases. By the time that labor begins it is prac- 
tically the same as in the early weeks of gestation. Labor itself seems 
to have no constant influence upon the quantity of water in the blood. 
The water-content of the blood varies inversely with the corpuscular 
count. The water in blood plasma, examined month by month, shows 
the same kind of changes ■which are found in the whole blood. During 
pregnancy, so far as quantitative analysis is concerned, the ash of 
blood and the ash of the plasma remain normal. So far as blood 
moisture is concerned, one cannot distinguish eclampsia from nephri- 
tis, In both the percentage of water may be si^cient to constitute 
a true hydremia and this is often seen in patients havmg^ markecl 
general edema. “When the ash in maternal and fetal plasma indicates 
that a free exchange of inorganic material is taking place, the propor- 
tions of each are identical, and this change is going on tmoug i le 
placenta by the process of osmosis. Moistmre of the ^ole moo is 
considerably higher in the mother than in the fetus. The mois urc 
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in mother and child approach each other closely, although a difference 
of 1 per cent in favor of the fetus is generally found. Factors not 
clearly known keep up osmotic change between the circulation of the 
mother and child and water passes through the placenta equally well 
in either direction. 
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Vaginal Cysts.— The clinical importance of vaginal cysts is not 
extensive, neither are they of extreme rarity: their interest lies chiefly 
in their origin, for which there are several possibilities. In presenting 
this subject Strong {Am. Jour. Obst. and Gynec., 1921, i, 357) reminds 
us that traumatism or operative enclosure may result in a cyst without 
characteristic features. More interesting are heterotopic vestibular or 
cervical glands which may give rise to cysts of the lower or upper 
vagina. Apart from such misplacement of the glands it must be noted 
that the squamosa of the vagina may, through faulty development, be 
replaced by columnar epithelium and this may give rise to glandular 
structures which may become cystic. Vaginal cysts from such an origin 
are liable to be small, multiple, with a low columnar epithelium which 
may be in true papillos. The most interesting form of cysts, is that 
derived from the Wolffian or Gartner’s duct, and this type may be of 
considerable size. It is interesting in point of size, in point of com- 
plexity of form, and in its predilection site, but apart from these con- 
siderations it must be admitted that origin from the Wolffian duct is 
largely inferential and that there is no determining characteristic. 
There are three sites of predilection of vaginal cysts, namely, the 
epoophoron, the ampulla and the lowest portion of the vagina inclusive 
of hymen. Abnormalities in form and course of the ducts occur. The 
epithelium is so variable and individual that one can hardly speak of 
true abnormalities, and squamous epithelium has been found in adults. 
Cysts are the commonest variations from the persisting duct and occur 
in various sites. Finally adenocarcinoma and adenomyoma may -be 
formed from rests. 


Gehrung Pessary for Cystocele.— The advantages and method of 
use of the Gehrung pessary in the relief of cystocele has been empha- 
sized by III (--1??!. Joxir. Obst. and Gyncc., 1921, i, 338) who reminds us 
that the pessary consists of die Hodge instrument bent on itself so as to 
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form a double horseshoe, one lever being a little shorter than the other. 
Its object is to hold up the anterior wall of the vagina and, with it, the 
bladder. The position of the pessary is such that the smaller horseshoe 
or lever ivill be placed anterior and below the cervix, while the larger 
one will be just above the neck of the bladder. The junction of the 
two horseshoes will remain in both lateral fornices. To fit well the pes- 
sary should be freely movable and not felt by the patient on walking 
or sitting down. In fact she should not be conscious of wearing the 
instrument’ except that she is comfortable, that she has lost the dragging 
sensation and the irritable bladder. The introduction of the instrument 
is rather difficult to describe. The pessary is held between the thumb 
and the fingers of the right hand by the rounded end of the horseshoe, 
the smaller one being forward. The connection between the horseshoe 
to the patient’s left is introduced first and then with a rotary motion 
of 180 degrees the whole pessary is slipped into the vagina where 
another rotation of 180 degrees will put it in place. Care should be 
taken that neither horse.shoe slips behind the cervix in which case it 
toII have to be removed and reintroduced, for the cervix will form a 
bar over which the pessary cannot be slipped. It goes without saying 
that experience and trial can only determine the proper size of the instru- 
ment to be used for each case. It is better to start ^vith a small-sized 
pessary and allow the patient to walk about the office as a test, than 
to use a large instrument which may produce pain and injury. Ill 
states that those who vdll take the trouble and patience to master it 
will find great satisfaction for themselves and secure immeasurable 
relief for their patients. The great objection to the pessary is that 
while the patient can remove it she cannot replace it, Gelrrung to the 
contrary notv'ithstanding. 


Roentgen Treatment of Uterine Hemorrhage.— Kinney (Calif. Sf. 
Jour. Med., 1921, xix, 76) very wisely remarks that uterine hemorrhage 
is a presenting sjTnptom, never a diagnosis, and the underlying path- 
ology must be ascertained before any intelligent treatjnent can be 
instituted. In approaching a case of prolonged atypical hemorrhage 
one must eliminate, first, the accidents and incidents of pregnancy, 
second, pelvic infection, and third, malignancy. Having ruled out this 
triad, practically every case of uterine hemorrhage can be controlled 
by roentgenotherapy. However, efficient roentgen-ray treatment 
involves the establishment of the menopause and sterility and, therefore, 
the roentgen-ray will only be called into use after the general physical 
and mechanical conditions have been ruled out or properly treated. 
There are cases on record where the ovaries have been protected during 
roentgen-ray treatment and normal menstruation and normal preg- 
nancy have followed a clinical cure. However, the danger of the com- 
plete arrest of menstruation limits the roentgen-ray treatment of uterine 
hemorrhage to those conditions where the establishment of the menm 
pause is justifiable. Kinney has found roentgenotherapy efficient and 
suitable in the following types of cases: .(1) patients that have 
atjmical bleeding from a grossly normal uterus nearing the menopause 
or as incident of the menopause the hemorrhage can be controlled an 
the menopause established in practically 100 per cent of cases, (-f n 
uterine hemorrhage from small fibroids at or near the menopause tiic 


gynecology 


461 


arrest of the bleeding and establishment of the menopause are certain, 
and the fibroid will disappear or decrease in size and become symp- 
tomless. (3) Patients that are poor surgical risks with uterine hemor- 
rhage from any type of fibroid can be relieved from their symptoms of 
hemorrhage quicldy and effectually by roentgen-ray. (4) There are 
certain caseswhere uterine hemorrhage and dysmenorrhea are so destroy- 
ing to the patient’s emotional and mental, balance or so undermining her 
physical condition that a menopause is justifiable, and where it is justifi- 
able it can be secured easily and certainly with roentgenotherapy. On the 
other hand, roentgenotherapy is contra-indicated where the establish- 
ment of a menopause is not justifiable, and is contra-indicated in the 
treatment of uterine hemorrhage where that hemorrhage is a symptom 
of an urgently surgical condition. Uterine hemorrhage in adolescence 
can be readily controlled without danger by radium and it is not justi- 
fiable to assume the risk of the menopause except where radium is not 
obtainable or in extreme cases. In the hemorrhage of uterine fibroids 
in young women the patients should be given a chance of a myomectomy 
if possible rather than hazard their expectancy of motherhood. Uterine 
hemorrhage accompanying a submucous of sloughing fibroid is the 
presenting symptom of a distinctly surgical condition and should only 
be treated as such. The treatment of large fibroids with symptoms of 
pressure can be successfully carried out with roentgen-ray and is justifi- 
able in those cases presenting serious surgical contra-indications. But 
whether the roentgen treatment of large fibroids in patients that are good 
surgical risks is justifiable is still an open question. Kinney does not 
believe that it is justifiable and considers that the extirpation should 
be strongly advised for every patient having a large fibroid or with 
definite pressure symptoms. Furthermore, uterine hemorrhage with 
malignancy is an indication for either radium or surgery, and one must 
be constantly on guard to see that these cases have their radium or 
their surgery at the earliest possible moment. The foregoing statements 
and opinions are as fair and unbiassed as any we have ever known to 
come from a roentgenologist. 


Primary Pelvic Lymphadenitis.— Although no little study has been 
given to the lymphatic glands of the pelvis from both the anatomical 
a,nd the clinical standpoint, such investigations have been practically 
limited to the consideration of these glands in malignant disease of the 
uterus or other pelvic organs. The possibility of non-malignant disease 
of these glands, as well as that of primary malignant, lymphatic disease 
seems to have been overlooked. The occurrence of 3 cases of enlarge- 
ment of the pelvic glands giving rose to striking clinical manifestations 
during a two months’ service had led Williams (Boston Med. and S%irg. 
Jour., 1921, clxxxiv, 194) to believe that pelvic masses consisting of 
such glandular enlargement must be of not infrequent occurrence 
although but seldom recognized. The term primary disease of the 
pehde Ijmiphatic glands is, perhaps, somewhat inaccurate inasmuch as, 
with the sole exception of Ijonphosarcoma or Hodgldn’s disease, involve- 
ment of any part of tlie ljunphatic tract must be secondary to a process 
in some other organ or tissue. He has selected the title, however, to 
differentiate those cases in which the enlargement of the glands in 
itself gives rise to important clinical manifestations, from those in 
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which the enlargement of the glands is solely a measure of the extent 
process in another organ. An analysis of the cases which 
Williams has observed shows that a mass in the pelvis close to the pelvic 
brim and definitely not connected wdth the uterus or its appendages was 
present in all 3 cases. Pain was present in all 3 cases. In 2 it was 
localized in the right iliac fossa and in 1 it was localized along the course 
of the ureter and in the kidney region and was due to occlusion of the 
ureter by pressure of the glandular mass from without. Psoas spasm 
was present in 2 of the 3 cases and must be regarded as quite an import- 
ant symptom. Of course a roentgen-ray of the spine is necessary to 
rule out the mass and contracture due to psoas abscess from spinal 
caries. The leukocyte count in all these cases, even the 1 with abscess, 
ranged between 9000 and 11,600. Further observations may or may 
not reveal higher white counts in more idrulent infections. The white 
count, obviously, must be influenced in great part by the particular 
organism concerned as well as the resistance of the patient. 

Enormous Ovarian Cyst. — A case of an ovarian cyst which weighed 
more than the patient who carried it has been reported by Harley 
(Indian Med. Gaz., 1921, Ivi, 18) and reminds us of the type of cases 
that were quite prevalent before the day when Ephraim McDowell 
showed the way to the medical profession by performing his classic 
ovariotomy. In the case reported by Harley, the patient had noticed 
an enlarged abdomen over a period of fifteen years and at the time of 
operation she weighed 246 pounds^ while immediately after operation 
she only weighed 82 poimds. Thus the tumor and its contents weighed 
164 pounds or twnce as much as the patient herself. It is unfortunate 
that the patient did not survive the operation, although it could hardly 
be expected that she would have much resistance when in such a physical 
condition. 


Results of Radiation in Benign Conditions of Uterus.— As a result 
of a follow-up investigation in a series of 58 cases of benign pathological 
conditions of the uterus which were subjected to radium therapy, 
Payne (Virginia Med. Monthly, 1921, xlvii, 525) is convinced that 
radium is the treatment of choice in all cases of small myomata whose 
only symptom is hemorrhage and in all types of myopathic hemorrhage 
and in all tjq)es of uncomplicated leukorrhea. In his work he noticed 
that immediate cessation of tlie periods occurred in about 40 per cent 
of the cases: two or more periods in about 23 per cent of tlie cases: a 
return to normal with regular periods in about 15 per cent of the cases. 
In about 5 per cent of those cases in which immediate cessation of tlie 
bleeding occurred, there has been a return after a period of .about one 
year which has been readily controlled wuth a second dose of radium. 
There is usually a profuse leucorrheal discharge following large doses 
of radium in about 19 per cent of the cases and a slight leucorrheal dis- 
charge continuing for about six to eight weeks in about 26 per cent o 
the cases. Pain coming on after the third day and lasting about a week- 
occurred in about 25 per cent of the cases. In women above forty 
years of age or in those cases w-here larger doses have been given, about 
50 per cent of them showed symptoms of the menopau.se following 
their treatment. 
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Gynecologic Backache. — In a series of 721 cases of backaclie studied 
at the Woman’s Hospital in New York by Bullard {Am. Jour. Obst. 
and Gyncc., 1921, i, 717), 85 per cent were cured by an appropriate 
operation. About 15 per cent of this series having one or more common 
gynecologic causes of backache present were not relieved of the back- 
ache by anatomically satisfactory operations, but probably much more 
than 15 per cent of female backache is not gynecologic. This series 
suggests that 15 or 20 per cent of all women ^vith retroversion, prolapse, 
pelvic inflammations, obstetric lacerations or pelvic tumors do not 
have backache, Bullard pleads for closer cooperation with the orthop- 
edist, the internist and the neurologist in order- that the gynecologist 
may better diagnose and treat backache in women. 
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Russell’s Fuchsin Bodies.— In the course of a study of dental granu- 
lomas, McConnell and Lang (Jour. Med. Research, 1920-21, xlii, 99), 
made a careful examination of the fuchsin bodies found in these lesions. 
The granulomas studied consisted in a chronic or subacute process 
occurring between the tooth and the surrounding bony tissue, charac- 
terized by marked infiltration of plasma cells, with fuchsin bodies 
occurring in close relation with them. By oil immersion objective, it 
was apparent that the fuchsin bodies had their origin in the plasma cells, 
minute droplets being seen in the cells which showed the characteristic 
staining reactions. The authors consider that they result from degenera- 
tive changes taking place witliin the protoplasm of the cell, in which 
the nucleus takes no part. No one type of cell can be considered as the 
sole origin, as no type of nucleated cells can be ruled out. Brown and 
others believe that fuchsin bodies arise from red blood celjs, but the 
authors think tliat the evidence is against this, since there was found 
to be no relationship between fuchsin bodies and capillary channels, 
no association with hemorrhage, no indication of changes in the red 
cells and that they show different staining reactions from red cells, 
being intensely Gram-positive. 


Transmission of Specific Immune Bodies from the Mother to the 
Young.— Howell and Eby {Jour. Infect. Dis., 1920, x.\vii, .550), con- 
ducted an interesting series of experiments upon six rabbits to dem- 
onstrate, (1) the transmission of specific immune substances from the 
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mother to her offspring; (2) the duration of immune bodies in the serum 
oi oft-spnng of immune rabbits and (3) the effect of parturition upon the 
antibody-content of the serum of an immune rabbit. Rabbit 1, was 
immunized against human red blood cells; rabbit 2, against sheep 
red blood cells; rabbits 3, 4, 5, and 6 were immunized against strepto- 
coccus yiridans, Type II pneumococcus, meningococcus and B. typhosus 
respectively. The results were concisely epitomized in tables. The 
principles gleaned from the ei^eriments led the workers to conclude 
that there is considerable v^ation in the antibody content in the 
serum of rabbits. The agglutinin and complement-fixation bodies were 
apparently more stable -in the instance of rabbit 6 which was immunized 
against B. typhosus than in the remainder. The workers demonstrated 
that complement-fixation antibodies generally were less stable than 
the hemolysins, agglutinins • and opsonins studied in this series. 
Concerning the oripnal hypothesis, the workers feel that there 
is a definite transmission of specific immune bodies from mother to 
offspring, but they are not prepared to state from these experiments 
the source of these iinmune bodies, whether from maternal circulation 
or from mother’s milk, and that the duration of the specific immune 
bodies in the serum of the young is only four to six weeks and ever 
decreasing in amount. The proof is furnished bj^ the tests that parturi- 
tion produces a definite decrease in the antibody content of the maternal 
serum. 


Studies on Measles. I. Susceptibility of Monkeys to the Virus of 
Measles.— In an attempt to arrive at more conclusive evidence concern- 
ing the susceptibility of animals to the virus of measles, Blake and 
Trask (Jour. Exper. Med., 1921, xxxiii, 385), presented the results of 
several interesting and fruitful experiments on the transmission of 
this disease from man to monkeys and the passage of the infection from 
monkey to monkey. Of 10 monkeys inoculated with both filtered and 
unfiltered nasopharjmgeal washings from seven patients with measles, 
8, after an incubation period of six to ten days, developed symptoms 
closely resembling those of measles in man. The secretions from the 
human cases of measles were collected by irrigation of the nasopharynx 
with 20 to 40 c.c. of sterile 0.85 per cent salt solution. Five to lO c.c. 
of the nasopharjmgeal washings were introduced intratracheally into 
the monkeys. The symptoms which the animals presented "were con- 
stant and consisted in listlessness and drowsiness after a definite incu- 
bation period (averaging seven days), catarrhal conjunctivitis, a char- 
acteristic enanthem usually confined to the labial mucous membrane, 
a definite exanthem consisting of discrete, red maculopapules constant 
in character but somewhat variable in extent and duration, and com- 
parable histologically with the 'lesions of measles, a leukopenia and 
prompt and complete recovery after an illness of seven to ten days 
duration. It was further shown that the characteristic group of symp- 
toms which followed the inoculation of monkeys with the nasopharim- 
geal washings from patients m'th measles could be successful^' earned 
through six passages by intratracheal injections of saline emulsions 
of the skin and buccal mucous membranes of monkeys lolled from t,vo 
to six days after the onset of the symptoms. From the fourth passage 
monkey thej^reaction was also successfully induced m 3 monKejs 
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means of citrated whole blood injected intravenously! It was found, 
that the blood so introduced was capable of inciting the reaction from 
at least the seventh to thirteenth days after intratracheal inoculation of 
the donor monkey but incapable of inducing it from the second to 
fourth days. Cultures of the blood showed no growth. The incubation 
period after the intravenous injection of blood was shorter than when 
intratracheal instillations of the nasopharyngeal secretions were 
employed, being four instead of seven days. From their experiments, 
the authors conclude that Macacus rhesus monkeys are susceptible to 
inoculation with the virus of measles. 


Hemolytic Streptococci of the Appendix Vermif or mis.— Kraft {Jour. 
Infect. Dis., 1921, xxviii, 122) comments on the paucity of information 
at hand on the etiological significance of the hemolytic streptococci in 
appendicitis. He investigated 48 normal and 77 pathological appendices 
removed at operation, with the object of determining the frequency 
with which hemolytic streptococci are found in the normal appendix 
and in acute and chronic appendicitis, and if possible, the role they 
play as a primary etiological factor in appendicitis. The organisms 
were cultured from the appendiceal contents, the mucosa and wall of 
appendix, being classified according to Holman. Two strains of strepto- 
coccus hemolyticus infrequens were isolated from 48 apparently normal 
appendices where they occurred only in small numbers. Three strains 
of Streptococcus hemolyticus. infrequens and 1 of streptococcus 
hemolyticus II occurred in 77 pathological appendices in almost pure 
culture. The acute appendices yielding hemolytic streptococci were 
either ulcerated or gangrenous. No hemolytic streptococci were isolated 
from 25 chronic appendices. All strains of hemolytic streptococci 
isolated were pathogenic for rabbits. A review of other work shows 
that hemolytic streptococci are frequently encountered in the gastro- 
intestinal tract. In acute appendicitis, however, it appears that hemo- 
lytic streptococci when present are the predominant organisms and the 
principal etiological agent. Thirty-tAvo strains of Streptococcus viri- 
dans Avere isolated from 48 normal appendices. Of 108 strains of non- 
hemolytic colon bacilli Avhich were encountered 45 were found in the 
48 normal appendices and 63 in the 77 pathological appendices; 51 
strains of hemolytic colon bacilli AA^ere isolated of which 19 were found 
in 48 normal appendices. Taa'o probably pneumococcus strains Avere 
found, also 1 case of pin AAwm. In addition, many large unidentified 
bacilli, AA’hich, in all probability, Avere non-pathogenic AA^ere found. 


Diphtheria Carriers and Wound Diphtheria.— Simmons, Wearn and 
WiLUAMs (Jour. Infect. Dis., 1921, xxA'iii, 327) report 75 cases of diph- 
theria and 102 diphtheria carriers occurring at the Walter Reed General 
Hospital from October, 1918 to August, 1919. All actu-e cases and 
carriers Avere isolated. Schick tests Avere performed on all contacts, 
and Avhen indicated, these contacts Avere immunized AAnth diphtheria 
toxin-antitoxin mixture. All actiA^c cases receiA^d antitoxin. Throat 
carriers Averc treated Avitli various antiseptic solutions and tonsillec- 
toniy Avas performed in selected instances. The average period of isola- 
tion Avas tAventy-two days, varying in individual cases from six days to 
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SIX months. The character of treatment appeared to play but little 
part in removal of the diphtheria bacilli, except that in 6 cases tonsil- 
lectomy abolished the carrier state in a comparatively short time. 
Local applications did not effect wound diphtheria carriers to any 
appreciable extent. Tivo .of the 5 cases of active wound diphtheria 
died. Of 52 strains tested, 48.1 per cent from contact carriers, 42.8 
per cent from wound carriers, 80 per cent from active wound cases and 
84.6 per cent from convalescent carriers were virulent for guinea-pigs. 
Without exception, the organisms conformed to the typical morpho- 
logical to cultural characteristics of B. diphtheriae. Neither morphology, 
fermentation reaetions nor other cultural characteristics gave any 
indication of the degree of \drulence of the organisms studied. 

Diphtheria Carriers and their Treatment with Mercurochrome.-— 
Gray and Meyer (Jom. Infect. Dis., 1921, xxviii, 323) found that 
in examining 680 individuals, routinely, 23.8 per cent harbored diph- 
theria bacilli. The majority of positive cultures were secured from the 
nasal passages. Ninety carriers were treated systemically by dropping, 
spraying or swabbing with an aqueous solution of mercurochrome— 
220, in 0.5 to 2.0 per cent strength. Eighty-eight of the 90 were made 
carrier-free by an average of 19.1 treatments, the remaining 2 resist- 
ing all treatment. 
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The Heat Resistance of Spores with Special Reference to the Spores 
of Bacillus Botulinus.— Weiss (Jojir. Infect. Dis., 1921, xxvm, /O) 
states that the free spores of Bacillus botulinus are destroyed within 
five hours at 100° C., within forty minutes at 105 C., and witHm 
six minutes at 120° C. Bath temperatures are indicated. _ inese 
thermal death points were determined under optimum conditions lor 
sun'ival. The destruction of the spore is a gradual process, not an 
instantaneous killing and is probably due to a gradual Photon - 

tion. The spores are evddently injured before Aey are kulled. i 
inferred from the fact that the more protected Pf 
before killing occurs, the longer tlie penod required for “c ^pore ^ 
vegetate. Young moist spores have a higher thermal res . 
old^ moist spores. Spores that are one month old are found to be t r 
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times as resistant as spores that are five months old. There is a general 
decrease in thermal resistance as the spore ages. The more resistant 
individuals change more rapidly than the less resistant ones causing 
a tendency toward stabilization, the ultimate resistance of the individual 
more nearly approximating the average resistance. This is shown by 
the effect of dilution on the thermal resistance of young and old spores, 
the old spore emulsions being practically unaffected by changes in the 
number of spores present, while the young spore emulsions show marked 
decrease in resistance as the dilution increases. The thermal resistance 
of emulsions of young spores increases as the concentration of the 
emulsion increases. Sodium chloride considerably lowers the thermal 
resistance and the rate of this lowering increases rapidly as the concen- 
tration of the salt is increased. The hydrogen ion lowers the thermal 
resistance of the spore and tlie rate of this reduction decreases as the 
hydrogen-ion concentration increases. The hydroxyl ion lowers the 
thermal resistance and the rate of the reduction decreases as the 
hydroxyl-ion concentration increases. The hydrogen-ion concentration 
changes considerably in a medium in which Bacillus botulinus is growing 
and ultimately stabilizes itself at a point near a Ph value of 7.5. In apply- 
ing these results to the practical problems of processing canned foods, it 
is necessary to determine the Ph value of the material to be sterilized 
immediately before the exposure. Any delay between the determina- 
tion and the processing may cause a sufficient change in the Ph value 
to require a higher temperature or a longer period of exposure. In all 
practical processing methods a sufficient safety factor should be allowed. 
The actual time required in applying such a factor becomes rapidly 
less as the temperature of processing is increased. Thus, a 50 per cent 
safety factor applied at a processing temperature of 100° C., the medium 
to be sterilized having a Ph value of 7, would require an extra heating 
of sixty minutes or a total of one hundred and eighty minutes. The 
same safety factor applied at a processing temperature of 120° C., the 
medium to be sterilized being the same, would require an extra heating 
of three minutes or a total of nine minutes. 


Studies on the Relation of Mineral Dusts to Tuberculosis. I. The 
Relatively Early Lesions in Experimental Pneumokoniosis Produced 
by Granite Inhalation and their Influence on Pulmonary Tuberculosis. — 
Gakdner {Am. Rev. Tubcrc., 1920, iv, 734) used the R1 strain of 
tubercle bacillus to infect guinea-pigs by the inhalation method, coin- 
cidently and previously exposed to granite dust of a given concentra- 
tion. He concluded that the occurrence of tubercles is more frequent 
in the dusted than in the undusted lung. That such lesions tend 
to run a more prolonged course than those in animals not exposed 
to dust. That the spread of the tuberculous process to the regional 
lymph nodes is not prevented. 


Experimental Studies of the Nasopharyngeal Secretions from Influ- 
enza Patients. I. Transmission Experiments with Nasopharyngeal 
Washings.— Olitsky and Gates {Jonr. Exp. Med., 1921, 2. xxxiii, 125) 
state that they detected an active substance in 5 patients in early 
stages of epidemic influenza during 191S-19 and 2 patients in early 
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stages of epidemic influenza during 1920. It was not detected in 12 
cases of the same disease in which the onset of obvious symptoms 
occurred more than thirty-six hours before washing of the nasopharynx 
was carried out nor was it found in the secretions of 14 individuals 
free from the syndrome of influenza either during the epidemics or 
the interval between them. With this substance a clinical and 
pathological condition has been induced in rabbits, affecting the blood 
aud pulmonary structures mainly, which could be maintained and 
carried through at least fifteen successive animals. For this reason, 
and also because of the dilution between passages, they are led to 
believe that they were dealing with the actual transmission of a multi- 
plying agent rather than with a passive transference of an original 
active substance. . In some of the experiments secondary infections by ■ 
ordinarj'^ bacteria were encountered. The relation of these microorgan- 
isms to this active substance will be dealt vdth later the authors state. 
However the essential effects were produced by a substance wholly 
unrelated to these bacteria. The similarity that exists between the 
effects produced in rabbits on the blood and the lungs and those occur- 
ring in man in epidemic influenza provides a basis for further investi- 
gation on the inciting agent of epidemic influenza. 


Venereal Statistics of the Army and Navy.— Riggs {U. S. Natal 
Med. Bull., No. 1, vol. xv) states that the normal expectancy for venereal 
disease resulting from illicit sexual intercourse not followed by prophy- 
laxis is about 1 in 20 or 1 in 30. The expectancy for venereal disease 
when prophylaxis is used depends almost entirely upon the factor of 
time. The absence of the time factor in a set of prophylactic statistics 
invalidates any conclusion that may be draivn concerning probable 
efficiency of prophylaxis. In actual practice the number of flections 
appears to be reduced by nearly one-half. The questionnaire method 
of investigation, in which the identity of the individual is concealed, 
has proved unreliable and the results obtained cannot be accepted 
with any confidence as to their accuracy. 
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PYLOROSPASM IN ADULTS: ITS MEDICAL AND SURGICAL 

TREATMENT. 

By J. M. T. Finney, M.D., 

PROFESSOR OF CLINICAL SURGERY, JOHNS HOPKINS UNIVERSITY. 

AND 

Julius Friedenwald, M.D. 

PROFESSOR OF OASTRO-ENTEROLOGY, UNIVERSITY OP MARYLAND. 

Spasmodic contraction of the pylorus, or pylorospasm, while not 
a common complaint, is observed with such comparative frequency 
that much interest has been aroused as to its clinical significance. 
The etiology of this affection is, however, frequently obscure, and 
in consequence a number of theories have been suggested in explana- 
tion of its occurrence. It may therefore not be out of place to 
consider, briefly, certain factors ha\nng an etiological bearing on 
this condition. 

Through the researches of Langley, Meyer, Gaskell and others it 
has been shown that tlie involuntary nervous system supplies two 
sets of nerve fibers to every organ, the one functioning as activator 
and the other as inhibitor nerves, the two combined exliibiting a 
regulating mechanism controlling the interactmty of both groups. 
In the first set we have the autonomic system as exemplified in the 
vagus group, the stimulation of which results in the production 
of pylorospasm. In the second set we have the inhibitory fibers as 
found in the sympathetic system, stimulation of which inhibits 
spasm. The eridence pointing to tlie presence of this opposing 
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ne^e influence can, be, easily demonstrated in rabbits, in which 
pylorospasm can be expeMentally induced by stimulation of the 
vagus and inhibited by stimulation of the splanchnics. According 
to Bogers the same phenomenon may be brought about even in a 
more prolonged and graphic manner by subcutaneous injection of 
certain extracts of the thyroid, parathyroids or pyloric mucosa into 
dogs. He was thus able to produce a marked increase both in the 
flow of the gastric secretion and in gastric motility, which could be 
inhibited by means of an injection of atropin. Not only will atropin 
inhibit this reaction but a similar effect can be brought about by 
the injection of an extract of the adrenal glands. He explains the 
latter reaction as due to a stimulation of the sympathetic by the 
ex-tract of this gland. According to Rogers; “If the experimented 
animal is angered or excited, which is aldn to worry in the human 
being,, the gastric juice ceases to flow, due to the inhibitory influences 
carried to the stomach along the sjunpathetic. After a prolonged 
stimulation the sympathetic becomes partially or fully fatigued, 
allowing the vagus full play, free of inhibition, in consequence of 
which hyperacidity, hypermotility or pylorospasm is produced, 
which may be followed, if this condition is much prolonged, even 
by ulceration.” The cause of pylorospasm therefore, according 
to Rogers, is a continuation of the original failure of the sympa- 
thetic, and it is suggested by him that this condition may be best 
reh'eved by means of pyloroplasty. 

The researches of Cannon are of special interest in this connec- 
tion. According to this investigator the presence of free hydro- 
chloric acid in the stomach occasions the relaxation of the pyloric 
sphincter, causing the pylorus to open and thus permit the escape 
of the acid chyme into the duodemun. The presence of the acid in 
the duodenum produces a reflex stimulation of the pylorus, which 
closes and remains so until the contents of the duodenum have 


again become alkaline. This orderly escape of the gastric contents 
into the bowel proceeds until the chyme has been entirely emptied 
into the intestine. According to this theory whenever this orderly 
relationship between the stomach and intestine is interfered with, 
whether by nervous or organic conditions, the pylorus ceases to 
relax and so empty its usual portion of contents into the duodenum, 
and, in consequence, pylorospasm is produced. The theory ot 
C annon fails to explain such facts as the emptying of the stomach 
in achylia gastrica and the rapid exit of water from the stomach. 
It has been pointed out by means of roentgen-ray examinations 
that the very flrst portion of the food ingested in the fasting state 
may quickly empty itself out of the stomach, at which penod the 
acidity could not have been developed sufficiently to act as a relax- 
ing stimulation. It has been sugpsted by Lockhart, Phillips an 
Carson that certain motor actirities of the stomach are associa • 
uith the relaxation of the pylorus. Marked motor actmties either 
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in the form of changes of tonus or peristalsis may lead to the relaxa- 
tion of the pyloric sphincter, explaining, according to this theory, 
the rapid exit of water from the stomach in the neutral state and 
emptying in achylia gastrica. According to Lockhart, Phillips and 
Carson, therefore, there is a far more intimate relationship between 
the muscular activity and the relaxation of the pylorus than between 
the latter and the chemical reaction of the gastric contents. 

McClure and Reynolds have also tecently pointed out in an 
elaborate set of experiments that the acid control of the pylorus is 
of minor importance, inasmuch as contraction of its sphincter could 
not be produced by introduction of acid into the duodenum. How- 
ever, according to their observations, the quiescent pyloric sphincter 
is found contracted when food is in the stomach and opens regularly 
at the approach of each antral peristaltic wave. 

Pylorospasm may exist in various types: the neurotic, the irri- 
tative and the reflex. As a pure neurosis pylorospasm is rather 
uncommon, occurring, according to our experience, in but a small 
percentage of all gastric affections. In a large percentage of cases 
pylorospasm is secondary to some irritation in the stomach itself 
or appears as a reflex condition due to disease of some other organ. 
That there are cases of pylorospasm which are purely neurotic in 
origin, however, there can be but little doubt. Instances of this 
form have been observed in infants. 

In the case of a female, aged twenty-six years, observed by us, in 
whom all of the symptoms of pylorospasm were manifested and who 
was finally subjected to operation, no pathological condition was 
observed, yet entire relief was afforded by means of a pyloroplasty. 
The purely neurotic form of pylorospasm occurs more frequently 
in females than in males. In our series three females were affected 
to one male. 

As has already been noted, while pylorospasm does not occur 
frequently as a pure nemrosis it is quite commonly observed sec- 
ondary to some gastric or abdominal affection, as in gastric or duo- 
denal ulcer, cancer of the pylorus, enteroptosis, gall-bladder disease, 
appendicitis, renal disorders and diseases of the male and female 
genito-urinary organs. 

The fact tliat pylorospasm may result reflexly from disease of 
the organs beyond the stomach is clearly revealed in the gastric 
upsets which occur so frequently as a result of acute appendicitis 
or nephritic colic. A graphic demonstration of this fact has been 
noted by Aaron. By pressure on McBurney’s point he was able in 
some instances of chronic appendicitis to produce gastric pain, and 
by means of the fluoroscope he was able to note spasm of the pylorus 
at tlie same time. In fact, pylorospasm can now be clearly revealed, 
as vill be noted later on, by means of roentgen-ray examinations. 

The symptoms of pylorospasm varj-- in intensity according to the 
degree of the spasm. With a moderate spasm a mild discomfort 
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and pressure are experienced in the epigastrium. This occurs 
about two or three hours after meals and is usually accompanied 
by acid eructations and regurgitation. The pains are of the hunger 
types and are due according to the researches of Carlson, Hamburger 
and others to active contractions of the stomach. TVhen the symp- 
toms become more intense the pylorus suddenly contracts spasmodi- 
cally, causing severe pain which may be followed by vomiting. The 
pam usually manifests itself in the epigastrium, radiating from the 
median line often into the back. At first the spasm appears periodi- 
cally, but as the disorder progresses it may become continuous and 
lead to a spastic contraction at the pylorus, vdth consequent func- 
tional obstruction and retention of food. The food is vomited under 
these conditions and presents all. of the characteristics ordinarily 
observed in cases of dilatation of the stomach. Relief is afforded for 
a time by vomiting, the period varying from one to four days, when 
a similar attack again recurs. Relief is also usually obtained by 
emptying the stomach of its contents by means of lavage. 

After a long persistence of the affection other symptoms ordinarily 
observed in dilatation begin to appear, i. e., emaciation, thirst and 
constipation. The vomiting in pylorospasm may be persistent, 
finally terminating in the expulsion of a watery mucus, very acid 
and containing at times streaks of blood. The vomiting is often 
explosive in character, the stomach emptying itself suddenly of 
large quantities of acid contents. As soon as the spasm relaxes the 
symptoms disappear. 

On examination during the attack the pyloric area is found tender 
to pressure and contraction may take place near the pylorus, pro- 
ducing a firm mass, easily detected on palpation in patients with 
thin abdominal walls. This gradually disappears as the spasm 
relaxes. At this time the abdomen is rather contracted and the 
recti muscles tense. After the spasm disappears the tenderness is 
less marked and the abdomen again regains its normal appearance. 
The gastric contents may show a varying degree of acidity, depend- 
ing largely upon the time when the secretion is removed. During 
the period of spasm there may be a lowered, normal or hyperacid 
content, varying according to the intensity of the attack and the 
time of the onset of the cramps. In the interval between the attacks 
the gastric contents may be normal. There is usually present, how- 
ever, a hyperacidity or hypersecretion, the degree of whicli usually 
depends largely upon the duration of the affection. It is rauier 
unusual not to be able to demonstrate hyperchlorhydria some time 
during the digestive period by means of fractional analysis. After 
long persistence of this disorder, when obstruction mtb stagnation 
has occurred, the gastric contents assume tlie appearance of tliat 
ordinarily observed in dilatation of tlie stomach. 

The greatest aid is afforded in the recognition oj 
through roentgenolog}'. It is by this method that both the nen o 
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as well as the organic forms can usually be readily determined. 
Aaron has called attention to the value of the fluoroscope in the 
diagnosis of the reflex forms, and more recently Carman has referred 
to spasms of the stomach and duodenum from a roentgenological 
point of view. Spasms of the pylorus may be determined either 
fluoroscopically or by means of a series of roentgenograms, best by a 
combination of both methods. 

In a study of this character it is important to determine whether 
the lesion producing the spasm is within the stomach or beyond this 
organ; or, again, whether or not it is of purely nervous origin. 

When spasm of the pylorus is produced by an ulcer a six-hour 
retention is usually present, together with a definite and persistent 
filling defect in the stomach, though in a number of instances in our 
experience the spasm and retention were the only signs pointing to 
ulcer. It is interesting to note that these signs may occur with 
ulceration in the stomach even when situated at some distance from 
the pylorus. The retention so constantly observed has been attrib- 
uted to various conditions; it has been ascribed to pyloric spasticity 
due to the hyperchlorhydria, to gastric atony and to interference 
with the peristalsis due to the ulcer or possibly to a reflex pyloro- 
spasm. 

Pylorospasm is frequently of reflex origin. One finds it not 
uncommonly associated with choleeystitis or clmonic appendicitis. 
In this condition the bismuth meals are retained at the pylorus for 
some time; the spasm relaxes to a degree and a part or all of the 
bismuth is finally expelled. In some instances the spasm is so per- 
sistent that it makes one suspect that he is dealing with an ulcer, 
but in a number of instances of this character under our care the 
diagnosis of cholelithiasis or appendicitis \vas eventually confirmed 
by operation. 

Cancer of the stomach is at times, although rarely, accompanied 
by spasm; especially is this the case in the early stages of the dis- 
ease or in those instances in which there is obstruction. Ordinarily, 
however, there is hypermotility with rapid evacuation of contents 
vfithout spasm. There is usually present, however, a filling defect 
which is generally surrounded by an invasive area which interferes 
with motility, producing an apparently dead area. It is highly 
important to differentiate pylorospasm due to disease in the stomach 
itself or duodenum from that due to conditions outside of the stom- 
ach. Spasm due to ulcer or cancer is usually observed situated near 
the lesion itself and often in tlie area opposite to the lesion. Its 
location is constant and unvarjfing and the spasm is definitely 
present throughout the entire examination as well as at subsequent 
examinations. On tlie other hand the spasm caused by disease of 
remote organs is usually short in duration and intermittent in char- 
acter and not always constant. In some instances the spasm is 
located at tlic pylorus, at others some distance from tlie pylorus 


-474 FINNEY, friedenwaed; pylorospasm in adults 

(gastrospasm). Though usually present in the same area it changes 
its aspect now and then. In these instances a six-hour retention 
is often found at one examination and not at another. The differen- 
tial dagnosis is not alwaj'-s certain, and it may be impossible in 
many instances to differentiate between the two conditions. A well- 
established test to exclude pyloric spasm of nervous or reflex origin 
is furnished by means of the administration of atropin or belladonna 
given in full doses. Spasms produced by lesions of the stomach 
are not influenced by this drug. Those of nervous or reflex origin 
usually disappear. In this connection it is interesting to note that 
pylorospasm, no matter what its origin may be, whether due to dis- 
turbance -within the stomach itself or without, disappears under 
narcosis, and it is for this reason that it frequently remains unde- 
tected at operation. 

As a rule the diagnosis of pylorospasm is not difficult, but to dis- 
tinguish clinically those forms purely neurotic in character from 
those due to intrinsic or extrinsic causes is at times a most difficult 
problem. In order to arrive at a proper diagnosis all organic con- 
ditions must be excluded. A correct conclusion may usually be 
obtained by noting the presence of the attacks of pain occurring 
two or three hours after meals, which are relieved temporarily by 
the ingestion of food (hunger pains); in addition a tender area is 
usually present in the region of the pylorus; there are sjmiptoms of 
hyperacidity, of intermittent stagnation; and at times a definite 
resistance is detected on palpation in the region of the pylorus, 
assuming the character of a small tumor which gradually disappears. 
Finally the roentgen-ray signs are usually very distinctive and 
frequently clear up the actual cause of the spasm. 

In the treatment of pylorospasm it should be remembered, as has 
been pre-viously noted, that this condition is frequently secondary 
to some other affection either located within or without the stomach 
itself, and that the primary disorder should, as far as possible, be 
overcome before treatment is directed to the spasm. The treatment 
. of pylorospasm consists primarily in properly overcoming the under- 
lying neurasthenia. On this account, change of scene, massage, 
rest or even a rest-cure may be found advisable. The diet should be 
carefully regulated, all irritating food should be avoided and the 
meals should be small, easily digested and given at regular intervals. 
In certain instances an ulcer cure with the patient in bed for tw'o 
or three weeks under a Sippy diet has afforded ver3' satisfactorj'- 
results. In other instances the administration of olive oil has been 
of great service. During the attack the best results are obtained 
by means of hjqiodermic injections of morphin -nlth atropin; for 
the pain, codein combined with belladonna is serviceable. Sodii^ 
bromide with chloral has been recommended in some instances; hot 
applications and stupes to the abdomen and a thorough lavage 
with plain w'ater; permanganate of potash or nitrate of silver soiu- 
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tion has proved serviceable at times. The drug which is most 
helpful in the treatment of this affection is atropin prescribed in 
full doses and best administered hypodermically. This drug inhibits 
the vagotonic irritation and thus relieves the spasm. Stockton has 
recommended adrenalin, hypodermically in some instances and 
reports remarkable relief by the use of this drug. The administra- 
tion of adrenalin nucleoprotein, as advised by Rogers, has given 
relief in a number of instances under our care. 

In the intractable forms of pylorospasm which have resisted all 
medical treatment the operation of pyloroplasty has furnished a 
means of satisfactory relief. Rogers has reported a case of pyloro- 
spasm due to gastric ulcer which was not relieved by gastro-enteros- 
tomy, but in which cure was finally effected by means of a pyloro- 
plasty, and he suggests this operation as a relief for this condition 
on purely theoretical grounds. According to this observation a 
gastro-enterostomy, whether there be a hyperacidity present or not, 
does not always cure the pain due to a pyloric spasm. 

''' The explanation of its persistence or later occurrence, especially 
when no ulcer is present, must indicate a continuation of the func- 
tional failure of the sympathetic, which should be relieved by 
pyloroplasty.” 

Our experience is entirely in accord ■with that of Rogers. We 
have been greatly impressed ■with the fact that these cases of pyloro- 
spasm which remain unbenefited by medical treatment should be 
operated on and that pyloroplasty affords the best possible means 
of cure. Moreover, pain of every character in the upper abdomen 
should be carefully observed and studied clinically, so that if opera- 
tion be undertaken for any cause and no explanatory lesion be 
observed the advisability of performing a pyloroplasty may be con- 
sidered-provided, of course, that definite e-vidence of pylorospasm 
has been pre^vdously noted. This fact is of the utmost importance, 
inasmueh as the spasm is extremely liable to relax under anesthesia, 
and the actual condition may therefore be entirely overlooked in 
tlie course of the operation. 

Report of a Few Illustrati'^te Cases. 

Case I.— Pylorospasm of nervous origin in a female, aged twenty- 
five years; relieved by means of a rest-cure and lavage of the stomach. 

h'lrs. G. B. has been affected with nervous indigestion for several 
years; for the past six months after a series of family worries her 
nervous symptoms have become intensified; she complains of weak- 
ness, is easily exhausted, suffers vdth insomnia and is extremely 
hysterical; in addition the gastric symptoms have become aggra- 
vated. She suffers witli discomfort and pains in the stomach one to 
two hours after meals, vomits acid gastric contents at times; alkalies 
and food give temporary relief. During an attack -with the appear- 
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ance of the pain one can definitely palpate the pylorus as a hard 
Mass, which disappears in a few moments. The gastric secretion 
presents a total acidity of 64, free HCl 50 ; no retention. A roentgen- 
ray examination reveals a marked pylorospasm, no evidence of 
ulcer or any other abnormality. Under a -rest cure with frequent 
lavage and the administration of belladonna the patient made a 
speedy recovery. 

Case II.— Pylorospasm complicating a case of cholelithiasis in a 
man, aged fifty-four years; cholecystostomy; recovery. 

J . S. had been affected with gall-bladder attacks for five years; 
a number of these attacks were accompanied with intense colic and 
jaundice. During the last few months there w'ere severe gastric 
symptoms present with every attack; the patient would vomit large 
quantities of undigested food, and at times on the following morning 
food eaten the day previously; visible peristaltic movements were 
detected over the region of the stomach during several attacks. 
No abnormalities could be determined on physical examination. 
The gastric contents between attacks presented a total acidity of 
42, free HCl 31. A roentgen-ray examination revealed the stomach 
pulled over and held in the gall-bladder region; there was present a 
six-hour retention and pylorospasm. At operation niunerous gall- 
stones were removed; the pylorus and stomach were found normal, 
the gall-bladder was drained. The patient made an uneventful 
recovery and has had no further disturbance. 

Case III. Pylorospasm caused by chronic appendicitis in a 
female, aged twenty years; appendectomy; recovery. 

J. S. sought relief from recurrent attacks of abdominal pain with 
which she had been afflicted for from six to eight years; the attacks 
appeared at intervals of from four to eight w^eeks. The pain would 
come on suddenly, was accompanied by slight fever and would 
usually center itself in the right lower abdomen. The pains were 
usually moderate, and after a few’^ wrecks would gradually subside. 
Soon after the appearance of the pain, gastric symptoms wouW 
always manifest themselves, consisting of distress, gastric peri- 
stalsis, nausea and finally vomiting; the vomitus frequently con- 
tained food eaten six to eight hours previously; as soon as the stom- 
ach had completely emptied itself the nausea and vomiting would 
cease and the abdominal pain' subside, although the lower right 
abdomen remained tender for some days afterward. Knowing ffle 
relief afforded by the vomiting the patient has recently been able 
to abort certain attacks by inducing vomiting artificially by means 
of emetics. On physical examination there was present every ew- 
dence of chronic appendicitis, which w^as verified by means of a 
roentgen-ray examination. An appendectomy was performed wliidi 
afforded permanent relief. • 
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Case IV. Pylorospasm caused by intestinal stasis in a female, 
aged twenty-six years. 

M. S. had been affected with chronic constipation for at least 
fifteen years. , During the past two years this condition had become 
more aggravated, so that even with drastic purges relief was not 
always afforded and the patient was required to resort to enemata 
frequently. After the constipation had persisted for two or three 
days the patient would become nauseated, which would be followed 
in five or six hours by vomiting, and frequently of food eaten the 
day previously. There were present headaches, great distention in 
the region of the stomach and much pain, which also would be 
relieved after the stomach had been thoroughly emptied and after 
a good bowel movement. 

On physical examination of the patient nothing abnormal was 
revealed between the attacks. The gastric contents presented a 
total acidity of 72, free HCl 54. A roentgen-ray examination 
revealed marked cecal and colonic stasis with a maximum prolapse 
of the colon. By means of a thorough regulation of the bowel 
movements the patient was gradually relieved of the attacks. 

Case V.— Pylorospasm accompanying renal colic in a man, 
aged thirty-eight years. Operation; recovery. 

P. J. had been having attacks of acute pain in his left lumbar 
region at varying periods for three or four years. The attacks would 
appear suddenly, were very intense and were accompanied by severe 
gastric upsets. At the onset of the attacks there was acute pain in 
the left kidney region followed shortly by nausea and pain in the 
region of the stomach. The pain would proceed down the left side 
into the bladder and penis and within a few hours a rise in the tem- 
perature would manifest itself. The stomach would become dis- 
tended and there was severe gastric pain, nausea and vomiting. 
The patient frequently vomited food taken five to seven hours 
previously. The attacks would last six to twelve hours. They 
would subside under the influence of hypodermic injections of mor- 
phin. An examination of the urine following an attack revealed 
blood. The diagnosis of kidney colic due to stone with reflex 
pylorospasm was made. A roentgen-ray examination revealed a 
kidney stone which was removed by operation. Complete relief 
was afforded. 

Case VI. Pylorospasm in a female, aged thirty-nine years, 
simulating cholelithiasis; pyloroplasty; recovery. 

Airs. W. J. had been affected with acute attacks of indigestion 
since the birth of her last child, four years ago. The attacks were 
very acute and could ordinarily be traced to errors in diet, though 
some occurred without dietary indiscretions. The first attack was 
definitely noted three days after labor. The attacks were all alike. 
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though their intensity recently had become extremely severe. These 
attacks were characterized by intense colicky pains beginning in the 
epigastrium and radiating toward the right side under the shoulder- 
blade. This Was soon followed by marked nausea and severe vomit- 
ing. On t\\m occasions food eaten six and eight hours previous to 
the attack w'as noted in the vomitus. Hj^odermic injections of 
morphin were required for relief. At no time were chills or fever 
observed during the attacks. 

On physical examination of the patient the liver was not observed 
to be enlarged, though there was distinct tenderness under the right 
costal arch. 

^ The diagnosis of probable cholelithiasis was made, but at opera- 
tion the gall-bladder appeared perfectly normal; there was present, 
however, even under the anesthesia a definite spasticity of the 
pylorus. 

A pyloroplasty was done; the patient made an uneventful recovery 
and has had no further attacks. 

Case "'iTI.— Pylorospasm associated with appendicitis in a female, 
aged thirty-nine years; appendectomy but no relief; pyloroplasty; 
recovery. 

Mrs. J. M, had been affected with indigestion for the past six 
years. There was almost constant headache, nausea, marked 
abdominal distention and severe constipation. 

At times the symptoms would become aggravated and there would 
be severe pain in the region of the stomach, with nausea and vomit- 
ing; the vomitus contained food eaten eight to ten hours pre\aously. 
The acute symptorns would disappear in twenty-four to thirty-six 
hours, leaving the entire abdomen extremely tender. 

. On physical examination between the acute attacks the abdomen 
was found soft; there was a distinct epigastric tenderness and more 
marked tenderness in the right lower quadrant at McBurney's point, 
with slight muscle spasm. The gastric analysis at this time revealed 
a marked hyperacidity; total acidity of 72, free HCl 54. A roentgen- 
ray examination presented a rather spastic pylorus and e^^dence 
of chronic appendicitis. Appendectomy was ad\dsed and per- 
formed; the patient had moderate relief for a month, when the 
former symptoms began anew and became more aggravated than 
before. During the acute attacks the stomach was markedly dis- 
tended, and on' one occasion food eaten the day pre\'iously was 
vomited. A diagnosis of pylorospasm was made and a pyloroplasty 
performed, after which no further disturbance was noted. 

Case VIII.— Pylorospasm associated with chronic appendicitis 
and intestinal adhesions with stasis in a man, aged fifty-seven years; 
pyloroplasty; appendectomy; recovery. 

J, C. had. been affected with digestive trouble for several years; 
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recently his symptoms have become aggravated. He complains 
of nausea and frequently of vomiting, which affords him some relief. 
There is also present heartburn, acid eructations, anorexia, headache 
and dizziness. Constipation is marked and persistent. At times 
these symptoms become acute, forcing the patient to bed for one or 
two days. During these attacks the patient has vomited food that 
had been eaten the day previously. 

On physical examination one notes a marked tenderness over 
McBurney’s point as well as in the epigastrium; there are no other 
abnormalities. The gastric analysis presents a total acidity of 63, 
free HCl 46. A roentgen-ray examination reveals a marked pyloro- 
spasm together with a chronic appendicitis and cecal adhesions and 
stasis; the pylorospasm was so marked that the patient was given 
large doses of belladonna and another examination made a few days 
later revealed the identical condition. 

At operation the chronically inflamed appendix was removed, 
adhesions released and a pyloroplasty performed. The patient made 
an uneventful and perfect recovery. 

Case IX.— Pylorospasm of a purely nervous type in a female, 
aged twenty-five years; no lesions detected at operation; pyloro- 
plasty; recovery. 

Miss E. M. consulted us for relief of a nervous indigestion with 
which she had been troubled for the past six months. There was 
present loss of flesh, weakness, loss of strength, headache and indi- 
gestion. The patient complained of frequent nausea followed by 
vomiting, and at times of vomiting of very large quantities, with 
remains of food eaten seven to eight hours previously. The vomitus 
was exceedingly acid. The discomfort was temporarily relieved by 
food. On physical examination of the abdomen nothing abnormal 
was revealed. The gastric secretion presented a total acidity of 68, 
free HCl 46. An exploratory operation was decided on; no lesion 
was observed anjnvhere in the abdomen; the pylorus appeared 
normal. On account of the persistent pylorospasm a pyloroplasty 
was performed. The patient made a thorough recovery and has 
remained well since, Avithout recurrence of any of her former gastro- 
intestinal symptoms. 

Case X.— Pylorospasm associated with gastric ulcer in a male, 
aged forty-seven years; gastro-enterostomy but no relief; pyloro- 
plasty; recovery. 

J. K. S. consulted us for a gastro-intestinal disturbance which 
has persisted for a period of four to six weeks at a time during the 
past ten years. Four years ago a gastro-enterostomy was performed 
for a pyloric ulcer; relief was afforded for three months, when all the 
former symptoms returned. There was present pain appearing two 
hours after meals, which was relieved by food and alkalies; nausea 
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and vomiting were frequent and the patient often vomited food eaten 
a day previously. With the attacks of pain there was often a sensa- 
tion of movements passing over the abdomen. On physical exami- 
nation the abdomen was found distended and peristaltic movements 
were observed on one occasion. A roentgen-ray examination 
revealed a perfectly patent gastro-enterostomy opening, together 
with a marked pylorospasm but no filling defect. The diagnosis of 
pylorospasm with possible ulcer was made. At operation there was 
no evidence of ulceration.' The pylorus was found somewhat 
spastic, however, and a pyloroplasty was performed; the patient 
made an uneventful recovery and has had no further return of his 
former disturbanfce. 

Case XI. — Pylorospasm associated mth a chronic gastritis in a 
man, aged forty-eight years, simulating carcinoma. " 

E. J. S. had been complaining of nausea and vomiting for the 
past six months. There was a loss of weight of ten pounds, poor 
appetite, flatulence and some abdominal pain. On physical exami- 
nation no masses could be detected and there was no abdominal 
tenderness. The gastric secretion showed a true achylia and there 
was blood in the stool. The Wassermaim reaction was negative 
and there was a definite defect at the pylorus revealed by the 
roentgen ray. The question of malignancy could not be ruled out. 
An exploratory operation was advised at which a chronic gastritis, 
together vnth a marked pylorospasm, was revealed. A pyloro- 
plasty was performed, following which entire relief was afforded. 

Summary. 1. Pylorospasm is a complex nervous phenomenon 
the exact etiology of which has not been satisfactorily established. 
Experimentally the fact has been definitely demonstrated that 
pylorospasm may be produced in rabbits by stimulation of the 
vagus and inhibited by stimulation of the splanchnics. That there 
is a definite association between this condition and the endocrine 
system is indicated by the fact that the spasm may be brought 
about by injection of certain extracts of the thjToids and para- 
thyroids and inhibited by injection of an extract of adrenals. On 
the other hand there is but little question that changes in tonus or 
peristalsis are of great importance in the production of this phe- 
nomenon. 

2. Pylorospasm may exist in one of three types: the neurotic, 
the irritative and the reflex forms. In the largest percentage of 
cases this condition is secondary to some irritative lesion in the 
stomach or is reflex from disease of some other organ. Many of 
these cases are promptly and completely relieved by removal of tlie 
cause, chronic appendix, gall-stones, etc. There exists, however, a 
purely neurotic form without any demonstrable lesion. 

3. The condition can usually be recognized clinically by a careful 
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study of the case. In the majority of the cases slight if any patho- 
logical changes can be demonstrated about the pylorus at operation, 
as the general anesthetic usually completely relaxes the pyloric 
spasm. In advanced cases one may observe varying grades of hj^ier- 
trophy in the pylorus and the pyloric antrum of the stomach. 

4. The symptoms of pylorospasm are rather characteristic. 
These consist of pains of the hunger type appearing two or three 
hours after meals, which are relieved by emptying the stomach of 
its contents as well as by the ingestion of food ; of contractions of the 
stomach leading to tumor formation, which disappear as the spasm 
relaxes; of symptoms of intermittent stagnation and hyperacidity. 

5. The greatest aid afforded in the recognition of pylorospasm is 
by roentgenology, by means of which the nervous as well as the 
organic forms may usually be differentiated. 

6. In the treatment of this affection medical measures should 
always be given a careful trial; if it be secondary to other abdominal 
jconditions the primary disorder should, as far as possible, be over- 
come before treatment is directed toward the spasm. The treat- 
ment consists of overcoming the primary neurasthenia. This is 
most satisfactorily accomplished by means of dietetic and hygienic 
measures. During an attack the best results are obtained by means 
of hypodermic injections of morphin with atropin following a thor- 
ough lavage of the stomach. The drug most useful in the treatment 
of this affection is atropin given in full doses. When medical 
measures fail to give the desired relief, pyloroplasty theoretically 
is the operation of choice and practically gives most satisfactory 
results. 


THE STRIATAL AND THALAMIC TYPES OF ENCEPHALITIS 

A CONSIDERATION OF THE SYMPTOMS AND SYNDROMES 
REFERABLE TO THE BASAL CANGLIA IN EPIDEMIC 
ENCEPHALITIS. 

By J. Ramsay Hunt, M.D., 

CONSULTING NEUEOLOGISTTO THE NEUHOLOGICAL INSTITUTE, THE NEIV YORK HOSPITAL 
AND THE MONTEFIORE HOSPITAL FOR CHRONIC INVALIDS, NEW T’ORK. 

(Presented at a meeting of the Association for Research in Nervous Diseases, 
held in New York City on December 27 and 28, 1920.) 

Epidemic encephalitis has given rise to a number of rare and 
interesting sjrmptoms which are largely due to the peculiar nature 
of the virus and its localization in parts of the nervous system not 
usually involved. It is not unlikely that the toxic agent possesses 
a special affinity for certain cellular neurons, thus producing some 
of the striking clinical results which have been noted. 
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Of these clinical manifestations those related to the corpora striata 
have aroused, perhaps, the greatest interest. This is partly due to 
the recent advances in our knowledge of the function of these struct- 
lu’es but also to the extreme rarity of this localization in other tjqies 
of inflammatory disease. No other- acute affection of the central 
nervous system has yielded so many and such striking evidences 
of involvement of the great basal ganglia as encephalitis lethargica. 
This has not only added materially to our knowledge of the symp- 
tomatolog}’- of these structures but has also enabled us to test the 
validity of our present theories concerning the functions of this 
important region of the brain. 

^^Tiile the optic thalamus is frequently involved in encephalitis 
the thalamic sjmiptoms are milder and less serious than are those of 



Fig. 1. — Vertical section through corpus striatum in paralysis agitans (primary 
atrophy of the pallidal system), showing A, caudate nucleus; B, internal capsule; 
C, putamen; D, globus pallidus. Note diminution of fiber network of globus pallidus. 
(Weigert-Pal stain.) 


the striatum, and the chief emphasis of this study will be placed 
upon the latter. Before taking up the question of symptomatology 
I will review briefly the conception of the function of these stractures 
which the VTiter formulated some years ago, based on clinical and 
pathological studies of chorea and paralysis agitans.^ 

Anatomical (Considerations.— The corpus striatum is a large gan- 
glionic structure which is divided by the anterior limb of the internal 
capsule into two parts, the nucleus lenticularis and the nucleus 
caudatus (Fig. 1). The nucleus lenticularis is still further sub- 
divided into an external segment, the putamen and an internal 


I Hunt, Ramsay: Progressive Atrophy of the Globus Pallidas, a Contribudon, 
to the Functions of the Corpus Striatmn, Brain, 1917, xl, p. 5S, 
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which is termed the globus pallidus. These anatomical divisions are 
based upon the gross appearance of the ganglion and are purely 
topographical. 

The putamen and caudate nucleus are identical in histological 
structure and constitute the neostriatum, and while described as 
separate ganglia in man they have the same origin and histological 
characteristics, the caudate being simply separated from the puta- 
men by the passage of capsular fibers. 

The globus pallidus is composed of two segments, an inner and 
an outer, which is produced by the fusion of nerve fibers in the 



Fig. 2. — Normal cell types of the neostriatum. A, large motor cells of pallidal type; 

B, small ganglia cells of neostriatal type. (Nissl stain.) 

lateral and mesial medullary laminae. This portion of the striatum 
is older phylogenetically and termed the 'paleostriatum. The corpus 
striatum may therefore be divided into two portions, a neostriatum 
(caudate nucleus and putamen) and a paleostriatmn (globus pal- 
lidus), which differ in histological characteristics, phylogeny and, 
as we shall see later, in their function. 

Cell TsTpes of the Corpus Striatum. — In. the opinion of the writer a 
much greater importance is to be attached to the cellular tj^es of 
tliis region than to the gross anatomical appearance and subdi- 
visions (Fig. 2). 

The paleostriatum (pallidum) contains aggregations of large 
multipolar cells which are histologically of the motor tjpe (paleo- 
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striatal or pallidal cells). In addition to a characteristic arrange- 
ment of the Nissl granules many of these cells contain 'deposits of 
yellow pigment and resemble the motor cells of the Rolandic area 
and the multipolar cells of the anterior horns of the spinal cord. 

The neostriatum (caudate and putamen) is composed of two cell 
types. Of these the more numerous are small, polygonal cells which 
give the characteristic histological picture of this region (neostriatal 
cells). Scattered among these, small cells are cells of much larger 
size. These are giant multipolar cells, containing Nissl granules 
and deposits of yellow pigment, and are of the same type as the 
motor cells of the pallidum (giant pallidal cells of the neostriatum). 

The motor or pallidal type of cell is present therefore in both, 
paleostriatum and neostriatmn while the small neostriatal cells are 
peculiar to the neostriatum. 

The motor cells {pallidal cells) have long axis-cylinder processes 
and correspond to Type I of Golgi’s classification. These pass by 
way of the ansa lenticularis and ansa peduncularis to - important 
nuclei in the thalamic and hypothalamic - regions and form the 
efferent motor system of the corpus striatum (pallidal or paleo- 
striatal sysiem). 

The small ganglion cells of the neostriatum have short axis- 
cylinder processes and correspond to Golgi’s Type II. They ter- 
minate in the outer or inner segments of the globus pallidus. The 
small neostriatal cells represent a short interstriatal system which 
unites the caudate nucleus and putamen with the cells of the 
pallidal system (striopallidal or neostriatal system). 

It is well to emphasize the fact that the neostriatum also contain 
giant motor cells which are' a part of the pallidal system. This 
admixture of cells types, paleostriatal and neostriatal, is responsible 
for certain variations and peculiarities of the clinical picture arising 
from lesions in the neostriatum, which will be referred to later. 

Pathological Physiology. — Our knowledge of the functions of the 
corpus striatum has been greatly extended by the pathological study 
of three chronic disorders of the central nervous system: the double 
athetosis, progressive lenticular degeneration and juvenile paralysis 
agitans. Madame Vogt,^ in 1911, showed that the affection called 
athetose double, and characterized by choreo-athetoid movements, 
spastic diplegia (without pyramidal tract involvement) and dys- 
arthria, was dependent upon a dystrophic lesion (etat Marbre), 
which was limited to the structures of the neostriatum. A more 
recent study by Thomalla® has also shoAvn that dystonia musculorxm 
deformans, a clinical type which is closely allied to double athetosis, 
is also caused by a lesion of the neostriatum (putamen). It would 


5 Syndrome du Corps Stri6, Jour. f. Psych, u. Neur.. 1912, xviii, P- 479- 
5 Bin FaU von Torsions Spasmus mt Sektionsbefund und jjeur. 

athetdse double, Wilsonschen Krankheit und Pseudo-SUerose, Ztsohr. f. d. B- 
and Psych., 1918, Bd. xli, p. 326. 
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appear from these studies that spontaneous movements of a chorei- 
form and athetoid type associated with muscular rigidity are related 
to the neostriatum, , - ? 

In 1912 Kinnier Wilson'* described the progressive lenticular 
degeneration, an affection characterized by rigidity and tremor 
of the paralysis agitans type associated with a tendency to tonic and 
clonic spasms. This condition was caused by symmetrical bilateral 
degeneration of the lenticular nuclei, including both the putamen 
and globus pallidus (neo- and paleostriatum), and was associated 
with a lobular cirrhosis of the liver. In some cases of this disease 
spontaneous movements of choreiform and athetoid character were 
' also observed and this feature was emphasized by the earlier writers, 
and espeeially by Gowers, who called the affection tetanoid chorea* 
Wilson’s observation showed that a more massive lesion of the 
striatum, involving both the neostriatum and paleostriatum, pro- 
duced symptoms of paralysis agitans (muscular rigidity and tremor) 
associated with evidences of spontaneous movement (clonic and 
tonic spasm, choreiform and athetoid movements). 

It was therefore clear from the syndronies of Vogt and Wilson 
that lesions strictly limited to the corpus striatum could be the cause 
of rigidity and tremor of the paralysis agitans type, tonic and clonic 
spasms, choreiform and athetoid movements. 

In 1917 the writer was able to demonstrate in juvenile paralysis 
agitans widespread atrophy and loss of the large pallidal cells of the 
corpus striatmn, and referred this disorder to a primary atrophy of 
this motor projection system of the corpus striatum {'primary atrophy 
of the pallidal system). The peculiar and characteristic feature of 
this lesion was its limitation to a special system of motor neurons. 
When the pallidal system is diseased there is produced the motor 
syndrome which we associate with paralysis agitans. This is char- 
acterized by paralysis of automatic associated movements, muscular 
rigidity and rhythmical tremor (pallidal or paleostriatal syndrome). 
The vTiter also pointed out that the small ganglion cells of the 
neostriatum which were well preserved in juvenile paralysis agitans 
(primary atrophy of the pallidal system) showed extensive degenera- 
tion and atrophy in Huntington’s chorea. The small neostriatal 
cells were supposed to be coordinating and inhibitory in character. 
Because of this elective atrophy of special systems of cells the 
syndrome chorea was referred to a loss of the striopallidal or neo- 
striatal system, and the syndrome paralysis agitans was referred 
to a loss of the pallidal or paleostriatal system,® ® 

Two fundamental sjmdromes of the eorpus striatum were there- 

* Progressive Lenticular Degeneration, Brain, 1911-12, xxxv, p. 296. 

5 Hunt, Ramsay: The Efferent Pallidal System of the Corpus Striatum: A 
Consideration of its Functions and Symptomatology, Jour. Nerv. and Ment. Dis., 
1917, xh-i, p. 22. 

« Hunt, Ramsay: Primarj- Atrophy of the Pallidal System: A contribution to 
the Nature and Pathologj' of Paralysis Agitans, Arch. Int. Med., 1918, xxii, p. 047. 
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fore recognized, based upon the differences of function of these two 
cellular systems. 

1. A paleostriatal sjmdrome {pallidal syndrome) characterized 
by paralysis of automatic associated movements, muscular rigidity 
and tremor caused by a lesion of the efferent pallidal system of the 
corpus striatum. 

2. A neostriatal syndrome characterized by spontaneous move- 
ments of the automatic associated or choreiform type caused by a 
lesion of the striopallidal system (neostriatal system). 

This conception of the functions of the corpus striatum is not at 
variance with other syndromes which have been ascribed to this 
region but rather tends to reconcile and explain certain contradic- 
tory features. The V ogt syndrome, based upon a destructive lesion of 
the neostriatum, is characterized by choreic and athetoid movements 
spastic diplegia (without pyramidal involvement) and dysarthria. 

In this sjuidrome both cell types of the neostriatum, the small 
neostriatal cells and giant pallidal cells, are the seat of a destructive 
lesion, the clinical result of which is an admixture of the symptom- 
atology referable to both systems. There is muscular weakness 
and rigidity associated with choreiform and athetoid movements. 
The choreo-athetosis I regard as a choreiform manifestation to 
which has been added a certain de^ee of muscular rigidity which 
would ensue from involvement of the motor cells of the neostriatum. 

The Wilson syndrome, on the other hand, based on the progressive 
lenticular degeneration, produces a more extensive lesion of the 
corpus striatum. Here the paleostriatum and the neostriatum are 
both involved, the symptoms of which are paralysis, muscular 
rigidity and tremor of the paralysis agitans t^e associated with 
clonic and tonic spasms, and in some cases involuntary movements 
of a choreiform and athetoid nature. 

Here again there are evidences of involvement of the two essential 
neuronal systems of the striatum. The paralysis, rigidity and tremor 
are dependent upon involvement of the paleostriatal mechanism 
(pallidal system) while the involimtary motor disturbances, viz.; 
the clonic and tonic spasms and choreo-athetoid movements, would 
be occasioned by a destruction of the striopallidal system (neo- 
striatal mechanism). 

Involvement of the pallidal system would cause a paralysis of 
movements of the automatic associated tj^pe, while involvement of 
the striopallidal system releases this motor center from control, 
with the development of spontaneous movement of the automatic 
associated type. The one is a paralytic lesion and the other a dis- 
charging lesion in the sense that these terms were used by Hughlmgs 

Jackson. • . 

The great variation in the sjmiptomatology of the corpus striatum 
would therefore be dependent upon the relative degree of involve- 
ment of these two systems. 
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Functions of the Corpus Striatum. — ^The corpus striatum may there- 
fore be regarded as a higher coordinating motor center which pre- 
sides over the realm of automatic and associated movements. It 
stands in close relationship with the important correlating sensory 
station, the optic thalamus, and through this structure with the 
peripheral sensory mechanism, the cerebellum and the cerebral 
cortex. " ' 

In the lower forms of life, before the appearance of the pyramidal 
tracts and the cerebral cortex, it is the chief coordinating motor 
mechanism, which by its connection with important nuclei of the 
hypothalamic region controls and directs the activities of the extra- 
pyramidal motor system. Like the other lower motor centers it is 
imder the control of the cerebral cortex, but also having important 
independent functions, and when destroyed there is a corresponding 
disturbance of motor function. This disturbance of motor function 
may manifest itself in various ways, depending upon the localization 
and degree of involvement of its two essential fiber systems. 

Striatal Types of Epidemic Encephalitis, — During the recent 
epidemic of encephalitis lethargica all of the symptoms which we 
commonly associate with affections of the corpus striatum have 
appeared in one form or another. These manifestations have been 
slight or severe, transitory or progressive, general or loeal. In addi- 
tion many bizarre and fragmentary motor manifestations have 
been observed which were probably also of striatal origin. 

My personal experience is based on the study of twenty-five 
cases in which evidences of striatal involvement were present at 
some period of the disease. Many of these were observed in the 
wards of the Neurological Institute, the New York Hospital and 
the Montefiore Hospital for chronic invalids. Others I saw through 
the courtesy of Dr. Tilney, Dr. Casamajor and Dr. Kennedy at 
the Vanderbilt Clinic or in Bellevue Hospital. 

It is not my intention to describe in detail any of these cases but 
simply to analyze briefly, in a general way, the symptoms of striatal 
involvement which the epidemic called forth and their relation- to 
oiir present conception of the function of these ganglia. 

Modes of Onset. — Symptoms referable to the corpus striatum 
occur very frequently in the acute stage of the disease and are 
evidently associated with an early localization of the inflammatory 
process in this region. They may also appear at a later period after 
all acute symptoms of the disease have subsided. \^ery remarkable 
is the appearance of striatal sjmptoms as late sequels, weeks or 
even months after apparent recovery, suggesting a recrudescence 
of the infectious process. 

These special symptoms are accompanied or preceded b5" the 
other well-known general or focal symptoms of encephalitis lethar- 
gica which serve to give the characteristic stamp to the clinical 
pictiu-e and remove all doubts as to diagnosis. 
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Symptoms, of Striatal Involvement. — Striatal symptoms are of two 
types corresponding to the two chief syndromes of the eorpus stria- 
tum, as already defined. 

There is a paleostriatal or pallidal type charaeterized by paralj^sis 
agitans and there is a neostriatal type characterized by ehoreiform 
movements. 

While these two clinical syndromes may appear' in pure form 
there is often an admixture of the two, as a result of which many 
curious clinical pictures are produced. The mixed striatal type is 
characterized by a combination of the symptomatology of both 
paralysis agitans and chorea, a mixed paralysis agitans — choreiform 
type. 

Of the two the paralysis agitans type is the more frequent and 
usually the more severe in its manifestations. This is probably due 
to the course and relations of the pallidal system and the closer 
proximity of the paleostriatum to the midbrain, which is the chief 
center of the inflammatory area. Of the 25 cases which came under 
my personal observation 18 were of the paralysis agitans type, 4 
of the choreiform ty^je and 3 were mixed striatal types. 

Paleostriatal or Pallidal Type (Paralysis Agitans Type). — The par- 
alysis agitans tjqje is characterized by a fairly acute involvement 
of the voluntary musculature. Within a brief period of two or three 
days there develops the typical muscular rigidity, postural deformi- 
ties, masklike expression of the face and the paralytic disturbances 
of motility characteristic of paralysis agitans. Generally speaking 
the tremor is much less constant and when present less conspicuous 
-than in true paralysis agitans. This is probably caused by the 
sudden development of massive rigidity which masks the tremor, 
producing the clinical type known as paralysis agitans, sine 
tremore. 

"^Tien tremor is demonstrable at this stage it is usually slight and 
localized in the tongue, face or hands. The characteristic pill- 
rolling movement which we associate with paralysis agitans is quite 
rare and I have only observed it as a late residual symptom in 2 cases, 
and never in the acute stage. On the other hand the muscular 
rigidity, the paralj'-sis of automatic associated movements, the 
masklike expression of face, the posture of the hands and arms, 
the gait and attitude appear early and are identical with those 
observed in true paralj^sis agitans. 

One side is frequently more affected than the other and hemi- 
lateral types are encountered in a late stage of the disease.^ Even 
more limited forms occur {segmental types), as, for example, isolated 
involvement of the face (the Parkinsom'an mask). Involvement 
may also be limited to the upper or lower extremities. The segmen- 
tal types I have only observed after the subsidence of the acute stage 

as a late residual manifestation. . i , t • i 

The tremor may show a similar limitation and typical rhjllimicai 
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tremor may be hemilateral or sometimes segmental, i. e., confined 
to the head, an arm or a leg. These fragmentary clinical types are 
usually encountered only as late or residual symptoms. 

The rhythmical tremor when present is often coarse and increased 
by movement. It is then an action tremor and is increased not 
diminished during the passage of a movement, in this respect differ- 
ing from the classical tremor of paralysis agitans, but is very similar 
to what I have observed in the earlier stages of the juvenile paralysis 
agitans (primary atrophy of the pallidal system). The tremor is 
not, however, of the intention type and diminishes as the finger tip 
approaches the tip of the nose. The gait and attitude, the position 
of the hands and arms and the facial expression differ in no respect 
from those observed in paralysis agitans. The difference is in the 
course of the disease and the nature of the pathological lesion. 

True pafalysis agitans is produced by a progressive lesion of the 
'pallidal system, which is atrophic or degenerative in nature while 
the paralysis agitans of encephalitic origin is merely a symptomatic 
manifestation due to injury of the pallidal system by inflammatory 
lesions or toxins. As the acute lesions subside the clinical symptoms 
disappear, which explains the often rapid improvement in this 
group of cases. We are not accustomed to this favorable outcome 
in true paralysis agitans, which is a progressive disorder. Similar 
recoveries are, however, noted after inflammatory lesions affecting 
other motor systems, and it is only interesting to note that the 
pallidal system is no exception in this respect. 

A cataleptic type of encephalitis has also been described. The 
association of general muscular rigidity of paralysis agitans type 
with the peculiar lethargy characteristic of the epidemic encephalitis 
produces a clinical picture closely resembling catalepsy (flexibilitas 
cerea). And while true catalepsy has been observed during the 
course of the epidemic, many cases of so-called cataleptic type 
probably belong to the paralysis agitans group and are of striatal 
origin. 

Hesnard^ has suggested the existenee of a transition form bridging 
the gulf between the paralysis agitans and cataleptic tj^jes, in which 
the striatum and the cerebral cortex were both affected. 

Abortive Types. It is also interesting to note that in the acute 
stage of the disease mild transitory striatal symptoms are sometimes 
present. These consist of a certain tightness or tenseness of the 
musculature, a certain monotony and mild fixity of expression, with 
slight tremors of the tongue, face or extremities, which disappear 
as tlie acute sjmiptoms subside. Cases of this type do not, however, 
always abort and these initial sjonptoms may be the forerunners of 
more serious striatal involvement. 

Progressive Type. A tendency to progression in the paralysis 

■ Ment.al Disturkinccs with Epidemic Encephalitis, Enccpliale, Paris, 1920, xv, 
•p. 443. 
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agitans group is not uncommon. In my experience this tendency 
has been greater in those cases in which the sjanptoms make their 
appearance late in the disease or as relapses after improvement or 
apparent recovery. It would appear to depend upon a renewal of 
the inflammatory process or an actual lighting up of old lesions. 

_ A relapsing form, unfortunately not xmcommon, is a well-recog- 
nized type of the disease. Its existence has been emphasized by 
von Economoj® Buzzard and Greenfield.® I have also observed two 
very striking examples of the mired striatal iype/m which there was 
a well-marked tendency to relapses extending over a period of one 
year. Careful histological study of a relapsing case by von Economo 
showed the existence of both old and recent lesions, side by side, 
which explains the peculiar features of the clinical picture. 

The sporadic type of striatal encephalitis. Mention has already 
been made of the extreme rarity with which the corpus striatum is 
involved in other acute inflammatorj’’ affections of the nervous 
system. It is especially noteworthy that epidemic poliomyelitis, 
which gave rise to so many different clinical types, so far as I am 
aware, produced no examples of striatal involvement. It is there- 
fore interesting to quote this observation made by Nixon^® at the 
Bristol Royal Infirmary a number of years ago. 

A boy, aged seven years, was admitted to the infirmary with 
headache, lethargy and rigidity of the left arm and leg. The teeth 
were tightly clenched and nasal feeding was resorted to. The cere- 
brospinal fluid was clear and there was no increase of cells. Later 
a general hypertonicity and rhythmical tremor developed and the 
patient left the infirmary with the typical pictme of paralysis agitans. 

Such a case is interesting as a probable example of sporadic 
encephalitis localized in the striatum. In a previous paper I have 
already reported the occurrence of a sporadic type of epidemic 
myoclonus multiplex^^ (epidemic encephalitis), and it is more than 
likely that many of the clinical types with which we have become 
familiar during the epidemic made their appearance occasionally in 
the sporadic form. 

Pallidopyramidal Types of Encephalitis. In my previous studies 
of the symptomatology of the efferent pallidal system of the corpus 
striatum^® attention was directed to the existence of pallidopyramidal 
types of palsy. This form is characterized by a combination of the 
sjTnptoms of both spastic paralysis (pjTamidal tract system) and 
paralysis agitans (pallidal system), and is by no means imcommon 


* Encephalitis Lethargica Chronica, Munchen. med, Wchnschr., 1919, 1-rri, p. 

9 Lethargic EncephaUtis, its Sequelse and Morbid Anatomy, Brain, 1919, xlii, p. .i m 
*9 Paralysis Agitans after Encephalitis: Observed a Number of Years c ore 
Epidemic, 1917-18, Bristol Med. and Chir. Jour., 1920, p. 25. 

“ Hunt, Ramsay: Acute Infectious Myoclonus Multiplex, Jour. Am. Aicu. 

^ms^ay: Primarj^ Atrophy of the Pallidal System: ^ 
the Nature and Pathology of Paralj-sis Agitans, Arch. Int. Med., 191b, xxii, p. 
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because of the close anatomical relationship of the internal capsule 
and the corpus striatum. In the pallidopyramidal type the paralysis 
is more complete because both the pyramidal and the extrapyramidal 
systems are involved, the one controlling isolated synergic move- 
ments of cortical origin and the other striatal movements of the 
automatic associated type. The muscular hypertonicity is also 
greater and combines the peculiar features of spasticity and paralysis 
agitans rigidity. Especially characteristic of the pallidopyramidal 
type are exaggerated tendon reflexes, clonus and the Babinski 
phenomena of the spastic type in conjunction with a loss of auto- 
matic associated movements of striatal type. It is rather remark- 
able that in my series of 25 cases of striatal encephalitis definite 
involvement of the pyramidal tracts was onlj'' noted in 3 cases. 

This is all the more peculiar as we are dealing with a rather 
diffusely disseminated inflammatory reaction, a type of lesion 
which one would naturally expect to involve the adjacent pyramidal 
system of the internal capsule and pes pedunculi. It is possible 
that certain toxins of encephalitis may possess a special affinity 
for the cellular system of the striatum which render it particularly 
susceptible to the infection. 

The neodriaial type {choreiform type). The other essential syn- 
drome of the corpus striatum which may develop as a result of epi- 
demic encephalitis is chorea. The choreiform movements of striatal 
origin are involuntary and irregular in character and are of the 
automatic associated type. According to the view which I have 
already expressed they represent a motor discharge of the striatal 
mechanism in contrast- to paralysis agitans which is a paralytic 
manifestation. 

As was indicated in the preliminary sketch, this disorder of motility 
is ascribed to a loss of the striopallidal system or small ganglia cells 
of the neostriatal mechanism, which are supposed to coordinate and 
control the purely motor functions of the striatum. A degenerative 
oi’ destructive lesion of this inliibitory system would release the 
purely motor mechanism from control and allow the development 
of the involuntary automatic-associated movements of chorea. 

The choreic movements may be general, hemilateral or segmental 
(local) in their distribution. They also var}’’ somewhat in character, 
c. (/., mild and severe, large and small amplitude, and occasionally 
rhythmical. A certain degree of hjT>ertonicity is sometimes present, 
giving an athetoid character to the movement. 

Athetosis or choreo-athetosis I would regard as an admixture of 
chorea and muscular rigidity due to involvement of both the neo- 
striatal and pallidal systems. 

Acute Choreiform Type. Some Avriters on the subject of encephal- 
itis have described cases characterized by generalized choreiform 
movements appearing in the acute stage of the disease, associated 
Avith delirium and other severe psychotic SA-mptoms. A clinical 
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picture very similar to the chorea insaniens of systematic writers, 
^chambault^® has reported cases of this type, as have also Oehmig'^ 
in Munich and Dimitz'® in Vienna. Oehmig states that of 14 con- 
secutive cases admitted during one month of the epidemic, 11 were 
of this choreiform type, which would appear to indicate a form of the 
virus with a special affinity for the neurones of the neostriatal 
mechanism. The choreiform movements are, as a rule, generalized, 
although one side may show greater involvement. Hemichorea has 
also been observed (Archambault). 

This acute choreiform type is apparently rare and I encountered 
no cases in the New York epidemic. I did observe, however, a 
number of cases of the “myoclonus multiplex type” which were 
associated with delirium. This form of movement may resemble 
but must be sharply distinguished from chorea. Striatal chorea is 
characterized by the spontaneous discharge of movements of the 
automatic associated type while “myoclonus multiplex” originates 
in the spinal and prespinal mechanism and is characterized by con- 
traction of individual muscles or portions of muscles with compara- 
tively slight locomotor effect (myoclonus, myokymia or fibrillary 
tvntching). 

Clioreo-atheioid Types of Movements. In addition to chorea 
movements of an athetoid and choreo-athefoid type may also occur, 
both in the early and late stages of the disease. Of special interest 
is their appearance as late sequelae months after apparent recovery. 
The movements of this type like those of chorea may be general, 
unilateral or segmental (local) in distribution. They differ from 
chorea in being slower, more stereotyped and associated with hyper- 
tonicity of the affected muscles. 

In the more localized forms there is a peculiar repetition of slow 
stereotyped movements occurring at regular intervals. These, 
except for the limited and rather fragmentary character of the move- 
ment, are very similar in their character to other well-known forms 
of choreo-athetoid movements of striatal origin. 

Belonging to this group are other types of movement of somewhat 
larger amplitude which affect more particularly the trunk and^ root 
portions of the extremities, causing curious contortions of attitude 
and gait. Some of these movements bear a striking resemblance to 
those obsen^ed in the dystonia group of motor disorders, which, 
since the autopsy report of Thomalla (dystonia lenticularis) must 
now be definitely allied with the sjoaptomatologj’^ of the striate 

body. _ . ' 1 r 

Rhythmical Chorea (Bradykinetic Oscillation). This disorder of 

motility varies somewhat from the recognized lenticular types. 


« Choreo-atlietoid and Choreopsycliotic Syndromes as Sequel® of Epidemic 
Jncephalitis, Arch. Neur. and Psj-ch., 1920. iv, p. 4S4. 

» Encephalitis Epidemic Choreatica, MOnchen. mcd. Wchnschr., 1020, lirv-u, p. vw. 
15 Encephalitis Choreaformis Epidemia, "Wien. Win. IVchn-'^chr., 19-0, xx t 
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It is characterized by slow rhythmical movements of an extremity, 
sometimes involving both the arm and leg on the same side, and 
occurring with great regularity, eighteen to twenty movements to 
the minute. With the slow rhythmical oscillation of the extremity 
there is a simultaneous hardening of many of the muscles of the 
arm or leg, showing the diffuse nature and wide distribution of the 
muscular contractions. This form of spontaneous movement, in 
my opinion, is referable to the extrapyramidal system and in all 
likelihood to the striatal mechanism. It differs, however, in the 
monotonous regularity of its synchronous rhythm and stereotyped 
repetition from other forms of striatal movement. 

The following case is a striking example of this type : The patient, 
a young woman, had encephalitis lethargica in January, 1920. 
Dm-ing the height of the disease the left side of the body developed 
a curious spasmodic tendency which persisted after the acute 
symptoms had subsided. One year later, at the time of my examina- 
tion, there were present hemichoreatic movements on the whole 
left side of the body. The movements were rhythmical and syn- 
chronous, recurring with great regularity eighteen times to the 
minute. The spasm was evident in the muscles of the neck, arm 
scapular group, abdomen and lliigh and leg upon the left side. 
The greatest excursion was of the arm and leg, especially the former, 
which produced a typical movement of salutation. In the muscles 
of the trunk there was some tendency for the muscles of the opposite 
side to participate in the contraction. At times there were slight 
movements of the face, synchronous with the rhythmical movements 
elsewhere. There was no paralysis and no evidence of pyramidal 
tract disease. With the exception of moderate dysarthria and some 
fixity of the facial expression the only residual of encephalitis was 
this curious choreo-athetoid disorder probably of neostriatal origin. 
While the spasm in this case one year after the onset had not dimin- 
ished, in two other patients it had gradually diminished and finally 
disappeared. 

Marie and Levy,'*^ who had a large experience with striatal 
encephalitis have described cases of this character as Brady kinetic 
oscillation, and emphasize the peculiar nature of this type of move- 
ment and its lack of correspondence with any recognized clinical 
tjT^e. IMiile agreeing with these writers as to the unique character 
of this curious spasmodic type, of which four occurred in my series, 
there is a strong resemblance to certain types of movement which 
I have occasionally observed in the dystonia musculorum deformans. 

I would therefore regard it as related to the neostriatum. 

Syndrome Excito-moteur de I’enccpbalite Epidemique, Rev. Neur., 1920, xx\t 
p. .IIS. 

Nouveau cas do localisation — facio — masticatrice du syndrome excito-moteur 
tardif dc I’encephalite Epidemique, Bull, et Mem. de la Soc. M6d. des HOp. de Paris, 
1920, xxx\-i, p. CCl. 

'* Quinzo CM de mouvements involontaircs apparus a la suite d'episodcs grippaux 
ou d’cncephaUtc Icthargique, La M6d., 1920, 1, p. 270. 
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Acute Chorea of Childhood (Chorea of Sydenham). Before lea^g 
the neostriatal type it will be interesting to mention some recent 
work on the chorea of Sydenham. Attention has already been 
directed to the fact that- certain well-recognized tjp)es of epidemic 
encephalitis have been observed in sporadic form long before the 
existence of the present epidemic. The question naturally arises: 
have other clinical tjq)es of infection of the central nenmus system a 
similar origin and relationship? 

A recent pathological study by Marie and Tretiakoff’® of the 
nervous system, from a case of chorea, is very suggestive from this 
point of view. The case was a typical one of Sydenham’s chorea 
occurring in a child, aged ten years, and which terminated fatally 
ten daj’^s after the onset of the disease. Evidences of inflammatory 
reaction were found throughout the brain and spinal cord, with the 
exception of the bulb and cerebellum. The neostriatum and cerebral 
cortex were particularly aflfected. These investigators, who have 
also studied the lesions of epidemic encephalitis, emphasize their 
great resemblance to those found in the central nervous system of 
Sydenham’s chorea. 

This observation would suggest a possible relationship between 
the acute infectious chorea of childhood and the choreic type of 
encephalitis lethargica. The occurrence of neostriatal symptoms in 
, such a case, with evidences of diffuse involvement of the nervous 
system, I would explain by a special aflBnity of the toxin for the 
neostriatal system of neurons (striopallidal system). 

Mixed Striatal Type (Mixed Choreiform and Paralysis Agitans 
Tjqies). Vifliile the paralysis agitans and choreiform types may 
occur in pure form it is well to emphasize the fact that these two 
clinical pictures are not infrequently combined in greater or lesser 
degree. Indeed, among the most striking featiues of involvement 
are the many bizarre combinations which unite both the elements 
of chorea and paralysis agitans. 

In one of my cases there developed during convalescence the 
tj^iical picture of paralysis agitans which progressed slowly. Four 
months later there were superadded to the sjonptoms of paralysis 
agitans choreiform movements of the right foot and still later typical 
Brady kinetic oscillations of the whole right lower extremity, which 
was characterized by a slow flexion of the hip, knee and ankle. 
This movement was of large amplitude, stereotjqied and occurred at 
regular intervals. It lasted for two months and then gradually dis- 
appeared. 'The symiptoms of paralysis agitans, however, continued 
and grew progressively worse. Two months later there was super- 
added a tonic spasm and athetoid contractions of the muscles of the 
neck and of mastication, causing distressing dysarthria and d3^s- 
phagia. This case is of the progressive type and one y^ear after the 
onset of the striatal symiptoms showed no tendency' to abatement. 

” Histological Examination of the Central Ncr^’ous System in the Acute Chorea 
of Syndenham, Rev. Neur., 1920, xxvii, p. 428. 
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The explanation for such clinical combinations, I believe, is to be 
found in the existence of two striatal sj'^stems; a neostriatal and a 
paleostriatal (pallidal), yielding their respective syndromes of 
chorea and paralysis agitans. The one a convulsive and the other 
a paraljdic manifestation of the corpus striatum. 

Rare Myoclonic Types. Occasionally one observes, after an 
attack of encephalitis, stereotyped rh3i;hmical movements of the 
distal portion of the extremities. In one of these cases, which pre- 
sented typical symptoms of paralysis agitans, there was rhythmical 
flexion of all the fingers, occurring about twenty times a minute. 
Movements of this type are so fragmentary that it is rather difficult 
to localize them with certainty. . The association with paralysis 
agitans and the stereotj^ied regularity of the movement are in favor 
of a striatal origin. 

Rhythmic twitchings of the face and jaw, either alone or in combina- 
tion, have also been observed. When combined the movements of 
the jaw and face may be synchronous. Such manifestations may 
represent disjointed fragments of striatal motility or may indicate 
a release of kinetic impulses in subsidiary centers of the pons varolii, 
which contain the motor nuclei governing the facial muscles and 
mastication. 

In one patient of my series who presented a definite sequela of 
paralysis agitans there was also present a rhythmical clonic move- 
ment of the jaw associated with bilateral facial spasm. The move- 
ments of the jaw and face were synchronous and occurred with 
stereotyped regularity about eighteen times to the minute. In 
another patient the only residuals of the encephalitis were the 
Parkinsonian mask and a lateral clonic movement of the jaw. 
Marie^^ has observed similar cases. 

Bilateral Synchronous Myoclonia. There is still another tjqoe of 
movement which has been encountered in this disorder, the classifi- 
cation of which is somewhat difficult in the present state of our 
knowledge. This is a movement of the myoclonic type, involving 
a large number of muscles and causing bilateral sjuichronous move- 
ments of the trunk and root segments of the extremities occurring 
in very rapid tempo, fifty or six-ty to the minute. 

These movements differ from those of the “myoclonus multiplex 
type of spinal origin” in the large number of muscles which are 
simulataneously involved and the exTent of the locomotor effect. 
They are also unlike those tj'pes of movements which we associate 
witli the striatum. 

Hamill"® has described a group of cases representative of this 
tjTJe, in all of which the movements were increased during sleep 
in contrast to the ameliorating effects of sleep on the pure striatal 
t^qies. He suggests their relationship to certain subordinate motor 

Enpcphnlitis wth Involuntary Movements, ,Vrch. Neur. and Psych., 1920, iv 

p. 44. . . • 

* « 
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centers in the pons or medulla which act in conjunction with the 
respiratory center as auxiliary centers of breathing. 

I have also observed movements of this type. In my opinion 
they are neither cortical nor spinal, and if they do not represent' 
Io_wer forms of movement directly under striatal control they are 
probably referable to some infrastriatal motor mechanism of the 
paleokinetic system of motility. 

The Thalamic Type. — The optic thalamus is the sensory counter- 
part of the corpus striatum. It is the great ganglionic station where 
the neurons of the secondary sensory paths terminate for their final 
grouping and distribution. 

Many of these neurons terminate in the optic thalamus itself, 
subserving affective sensibility, the greater number pass to the sensory 
areas of the central cortex to subserve the higher form of discrimina- 
tive sensibility. 

Lesions in this region may produce sensory symptoms of the fol- 
lowing character: Spontaneous pain of intolerable intensity and 
of persistent character; loss of superficial and deep sensibility with 
anesthesia; ataxia and astereognosis. There may also be present 
slight hemiplegia as well as choreic and athetoid movements. The 
sensory loss and pain are alone of thalamic origin; the other symp- 
toms are referable to surrounding parts. 

SjTnptoms of thalamic origin are not infrequent in cases of epi- 
demic encephalitis (Howe^O-' They are often associated with evi- 
dences of striatal involvement, but in my experience are neither so 
severe nor well defined. I have observed no case presenting the 
complete thalamic syndrome as outlined by Dejerine and Roussy. 
-hly experience has been limited to sensory symptoms which it 
seemed reasonable to assume were of thalamic origin, although one 
could not deny their possible relationship to the central sensory 
mechanism of the spinal cord and brain stem. 

The most frequent symptom. of thalamic involvement in encephal- 
itis in my experience has been pain. This may be of agonizing 
intensity and is very resistant to all analgesic remedies. It may be 
generalized or localized and may persist for weeks or months. It is 
difficult to differentiatiate localized thalamic pains from those 
referable to the posterior gray matter and posterior root system of 
the spinal cord. In differentiation I would lay some stress on the 
coexistence of striatal symptoms w’hich would appear to show 
inflammatorj' involvement of both structures at the same level. In 
no case have I encountered any extensive anesthesia, either super- 
ficial or deep. Tactile sensation has shown little or no involvement 
and the chief sensory disturbances when present have been oj P^n 
and temperature sensibility. In no ease was the deep sensibility 
affected. 

=> The Tlialainic Syndrome in Epidemic EncephaliO's, Neurol Dull., 1910, ». 
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From my personal experience and that of others I arh inclined to ^ 
believe that the thalamic sj^ptomatology is largely limited to 
intractable and persistent pain associated with mild evidences of 
sensory loss, especially of pain and temperature sensibility. 

As the optic thalamus is the sensory counterpart of the corpus 
striatum, and as both ganglia are closely connected by short com- 
missural systems, it is interesting to speculate on the possible role 
which irritative lesions of the thalamus may play in the production 
of striatal types of movements, such as chorea and athetosis. 

While the facts of pathological anatomy point to the neostriatum, 
and especially the neostriatal system, as the seat of the essential 
lesion of chorea, it cannot be denied that irritative foci in the thala- 
pius or pallidum might produce spontaneous motor manifestations 
of the same character as those resulting from loss of its inhibitory 
mechanism. 

Concluding Remarks.— The results of my investigations may be 
summarized as follows: 

The large basal ganglia, and especially the corpora striata, are 
frequently affected in epidemic encephalitis. 

Involvement of the corpus striatum produces three clinieal types 
or syndromes: 

1. A paleostriatal or pallidal syndrome — the paralysis agitansiype. 

2. A Neostriatal syndrome — the choreiform type. 

3. A mixed striatal syndrome — the combined paralysis agitans-chorei- 
form types. 

These three types are believed to be dependent upon the existence 
of two distinct cellular systems within the corpus striatum. 

One, the pallidal system, which originates in the motor cells of the 
corpus striatum and links this structure with important nuclei of the 
hypothalamic region, and controls the various motor activities of 
the extrapyramidal tracts. When this system is involved the symp- 
toms of paralysis agitans develop, i. e., paralysis of automatie 
associated movements with hypertonicity of the muscles and 
rhythmical tremor. 

The other, the striopallidal or neostriatal system, which exercises 
a coordinating and inliibitoiy influence on the purely motor func- 
tions of the corpus striatum. When this system is involved, chorea 
or spontaneous movements of the automatic associated type 
develop. 

The mixed striatal tjqjes result from involvement of both systems 
with the production of symptoms characteristic of each. 

The recognition of these two systems and fundamental syndromes 
of the striatum serve to explain and reconcile many peculiarities 
of striatal symptomatology. 

The pallidal or paralysis agitans type of encephalitis lethargica 
may be general, hemilateral or segmental in distribution. Abortive, 
relapsing and progressive t.^^Jes arc also recognized. 

voi.. I(i2, xo. 4. — oCTOHEn, 1021 17 
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The neostnatal or choreiform type may also be general, hemilateral 
or local in distribution. There is an acute choreiform type; a choreo- 
athetosis and athetoid and rhythmical types. 

These types may occur in pure form or in combination. Of my 
series^ of 25 cases, 18 were of the paralysis agitans type, 4 of the 
choreiform and 3 of the mixed striatal type. 

Thalamic symptoms also occur in encephalitis lethargica. 

When present they consist of severe and persistent pain, with 
disturbances of superficial sensibility, more especially of the pain 
and temperature sense. Evidences of the complete thalamic sjm- 
drome are rarely if ever encountered. 


VEGETABLE PROBLEMS IN DIABETIC DIETS. 

By W. a. Orton, Sc.D. 

XJ, 8. DEPARTMENT OP AGRICDETDRE, WASHINGTON, D. C. 

A CERTAIN eminent specialist is quoted as saymg that “diabetics 
must not expect a varied diet.” That this is not necessarily true I 
hope to be able to show. The vegetables in common use are only 
a fraction of those that mankind has found fit for food in one countrj'’ 
or another during the thousands of years that gardening has given 
pleasure to the rich and the poor. There is a vast store of experi- 
ence on record in the garden literature of the world which diabetics 
have a special motive in searching for suggestions as to vegetables of 
value to them and as to methods of cooking to give added variety. 
Americans have not begun to know the good dishes of Europe, and 
India, China and other ancient lands must have accumulated culin- 
ary discoveries beyond any that we dream of. I am growing this 
year 81 species or kinds of plants in 255 varieties, and I have accom- 
plished the aim of having some fresh green vegetables of my ov.m 
growing every day in the year without a greenhouse. I am sure 
that others can do the same, and I believe that the achievement 
wdll bring them new enthusiasm and contribute to the maintenance 
of health of body as well as of mind. 

Everjmne needs a hobby, diabetics particularly, to take their 
.mind from their hunger troubles and give them an interest in life. 
The culture of rare or uncommon vegetables fills their need admir- 
ably. Achievement stimulates renewed effort and it is one of the 
advantages of gardening that there are always new fields to conquer, 
new crops to test, new problems of succession cropping, how to get 
vegetables earlier or prolong their season into the winter by stora^- 

Only those who have been through it can appreciate the iom 
problems of the diabetic patient, who has to face for probably the 
rest of his life an altered regimen, with strict limitations of kind and 
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of quantity of food, old likes and habits broken up, favorite dishes 
forbidden, temptations to transgress constantly presented, and with 
the influence of family and friends often misdirected and imperfect. 
' The difficulties of the diabetic diet center mainly aroimd the 
supply of vegetables; the provision of variety at all seasons at a 
reasonable price and cooked and served in a palatable manner. 
There is nothing lacking in American soil and climate. We can 
grow eveiything somewhere or at some season. Our people, however, 
have not yet become sufficiently herbivorous for their own good. 
Meat and potatoes are too much the reliance, flanked by corn, peas 
or tomatoes, to the neglect of health-giving greens or salads. This 
reaets against the diabetic in a double way. The onset of the dis- 
ease compels a greater change in his food habits, and the narrow 
list of vegetables in common use in the community makes it more 
difficult to obtain supplies in the markets. 

We are further handicapped by our primitive methods of cooking. 
Many cooks seem to know but one way of cooking vegetables; that 
is, simply boiling and serving ow natureL Vegetables that are young 
and tender and fresh from the garden require little dressing; but, 
nevertheless, plain boiled spinach gets horribly monotonous if taken 
twice daily, month in and month out, and our patient is excusable 
who breaks diet or gets to doubting whether life is worth living. 

A wonderful change has been made in the outlook for diabetics 
by the discoveries of Dr. Frederick M. Allen and his co-workers. 
To the student of nutrition we have the most interesting disease in 
the list. Our chances for a useful existence have been multiplied. 
The treatment is exact. Our diet can be calculated to the gram and 
checked constantly by simple tests. Old medical traditions are 
broken, in that the patient is admitted to a full knowledge of the 
treatment and trained to handle his own case. His chances for long 
life may be greater than his healthy brothers. 

But the problem of food supply stands where it was, and in this 
field there is great opportunity for progress and improvement. It 
is not to be solved by proprietary foods or commercial compounds. 
They may be useful in special cases, but reliance may better be 
placed upon Nature’s original sources. 

There is need to spread the information that many unheard-of 
vegetables are in existence; that they may be grown with ease, and 
if demanded by a number of consumers would be supplied by the 
market gardeners. 

Diabetics may be divided into two classes: Those who possess 
gardens and those who do not. The latter, natmally in the majority, 
constitute a special problem requiring a new line of effort. Many 
of the vegetables which are recommended below are to be had only 
in the larger city markets for a verj" short period of the year, hlany 
arc never seen in the market. How can they be had by the non- 
gardeners? The physician can assist in creating the demand by 
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interesting the patients in the possibility of enlarging and varying 
their diet and then putting them in touch with some nearby gardener 
who will be foimd willing to produce the vegetables and supply them 
as needed. A medium of contact between farmer and consumer 
exists in most communities now in the county agricultural agent 
or Farm Bureau representative, whose name and address may be 
had by uTiting to the State Agricultural College or to the U. S. 
Department of Agriculture. He is in touch with gardeners and in a 
position to supply the information needed. If a group of diabetics 
coidd be formed to buy together they could make it more worth 
while to the farmer to take up the new crops and to supply them 
over a longer season by successive plantings and storage. 

In many cases the physicians will be justified in encouraging 
patients to move to the country or to the suburbs, to do their own 
gardening, particularly when they have had previous farm or garden 
experience and are benefited by exercise. With few exceptions 
regular outdoor activity increases the carbohj^drate tolerance and 
improves the general health to a remarkable degree. It is not 
always necessary'’ for the city diabetic to change his residence, for 
the possibilities of nearby vacant lots are often good if the original 
soil has not been removed or covered and the ground is not shaded 
by trees or buildings. 

The List of Vegetables. The diabetic garden comprises in the 
main those vegetables which have a low carbohydrate content. We 
must set in the background many of our standard foods, such as 
potatoes, sweet potatoes, corn and peas, and Lima, shelled and navy 
beans, except for the milder cases. Their place is taken by greens 
and salads, indispensable to every well-balanced dietary’’ through 
their high contents of salts and ’vitamines and constipation-control- 
ling bulk. 

The reader may be interested in the list of the vegetables I grow 
and find worth while, though naturally of varydng merit: 


Asparagus 

Basella 

Beans, bush and pole 

Beets 

Cabbage 

Carrot 

Cauliflower 

Celeriae 

Celery 

Chard 

Chenopodium amaranticolor 

Chervil 

CoIIards 

Com salad 

Cress 

Cucumlxir 


Dandelion 

Eggplant 

Endive and escarollc 

Finocchio 

Kale 

Kohlrabi 

Lettuce 

Mung bean 

Mustard 

New Zealand spinach 
Okra 

Onion, leek and shallot 

Orach 

Pai-tsai 

Parsley 


Parsnip 

Patience 

Pepper 

Purslane 

Radish 

Roquette 

Salsify 

Scorzoncra 

Soy bean 

Spinach 

Squash and vege- 
table marrow 
Tomato 
Turnip 
AVitloof 


Com, peas and potatoes, shelled beans, Lima beans and other 
starchy vegetables are too high in carbohydrate for severe diabetics. 
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and many of tliose in the above list can be eaten in moderate quan- 
tities only. 

Several herbs are useful for flavoring purposes, particularly in 
connection with thrice-cooked vegetables. Basil, chives, dill, 
horseradish, mint, sage and many others may be used. 

Seeds, of most of these can be obtained from the^ larger seed 
houses in this country, and all from Vilmorin-Andrieux & Co., 
Paris. 

The Value of Perennials. To maintain a succession throughout 
the year one needs to give particular attention to bridging the period, 
of midsummer heat, for which New Zealand spinach basella and 
chard are valuable, and to have cold-resistant plants to carry pro- 
duction late into the fall and to start it up as early as possible in the 
spring. The diabetic garden should therefore be well stocked with 
biennials and perennials. Asparagus comes early, but French sorrel 
is even earlier. Dandelions are highly prized in the first spring 
days, especially if brought on early by covering the bed with hotbed 
sash. The patience dock is another little-known perennial of much 
merit. 

To give the standard methods of culture and cooking of these 
vegetables would require more space than is available here. There 
are, however, particular points to be emphasized regarding choice 
of varieties, succession of supply, storage methods and newer ways 
of cooking on which the writer’s personal experience is contributed. 

Blends or Mixtures. I seldom use a single green or salad vegetable 
alone, but prefer to mix several to add or reduce flavor and sub- 
stance according to personal taste and the needs of the daily menu. 
Spinach and chard, for instance, are mainstays in the garden but 
are rather bland and characterless. The addition of French sorrel, 
mustard, kale, parsley, pepper or okra remedies this defect. Kale, 
on the other hand, a much neglected vegetable, has rather too 
much substance for frequent use by most people and calls for 
admixture with New Zealand spinach, beet greens and the like. 
Tlie number of combinations that can be made are almost unlimited 
and a new interest in the world is provided. 

Still more is tliis true of salads or vegetables served cold, either 
raw or cooked. Any tender or succulent plant parts may be taken, 
and on a foundation of lettuce, endive, pai-tsai or witloof one builds 
a masterpiece or an experiment with asparagus tips, cauliflower, 
cclerj’-, celeriac, chervil, cress, cucumber, mustard, parsley, mung 
bean sprouts, salsify, sorrel, tomato, apple, orange, grapefruit and 
so on. 

Vcgctahlc Soups. A tyjDe of vegetable mixture of very exceptional 
value to the diabetic is modeled on the Italian vegetable soups. 
They may be made delicious and different, as rich as a meat soup, 
though solely of vegetables, and each one a full meal if desired. 

The following is a sample. The ingredients may be changed 
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according to taste and the supply available. The essential points 
are the preliminary frying in fat, the use of some greens and flavor- 
ing herbs in the mixture and the long simmering in broth. 

Take several vegetables, including onions, a quantity of greens, 
such as spinach, kale or cabbage, a moderate quantity of celery, 
parsley and herbs to suit the taste, carrots, kohlrabi, turnips, etc. 
Place a measured quantity of oil or fat, such as butter, Crisco or 
cottonseed oil, in the frying pan. Add the finely chopped onion and 
fry golden brown, then add the greens, similarly finely minced, and 
cook until the fat is all absorbed; add the remaining vegetables and 
enough soup stock or water to cover, and simmer until tender. It is 
more convenient to run all the vegetables through a meat chopper 
with the coarsest knife than to dice them separately. 

Compute the food value of each ingredient as follows: 


Vegetable. Grams. Protein. Fat. Carbohydrate. 

Onion 100 1.7 0.3 9.0 

Greens, mixed .... SOO 10.0 5.0 15.0 

Carrots 200 2.2 0.8 18.0 

Kohl-rabi 200 4.0 0.2 14.0 

Stringbeans 300 8.0 1.0 18.0 

Celery 100 1.1 • 0.1 3.0 

Fat 100 .... 85.0 


Total calories . . . 1247 27.0 92.4 77.0 


Canned Travel Diimers aiUd Lunches. The diabetic away from 
home is at a disadvantage 'which is well overcome if he has weighed 
. and proportioned meals to take with him. Vegetables are readily 
canned in seasons of abundant supply and set aside with the calories 
and grams of proteins, fat and carbohydrate marked on the can. 
This has been made convenient by the Burpee can sealer, a device 
for sealing sanitary tin cans at home without solder, a process requir- 
ing but a short time, and applicable to a single can of surplus mate- 
rial or to a hundred cans. The best sterilizer is the pressure cooker. 

In addition to the various vegetable soup mixtures it is suggested 
that weighed portions of corned beef and cabbage, sauerkraut 
and ham, or greens and bacon be put up in tin cans, sterilized and 
held against the time of need. 

Cooking Vegetables. The changes in composition of vegetables 
due to cooking may be considerable when they are boiled in much 
water and the water discarded. This element of uncertainty often 
interferes ■with the exact calculations of dietary values, hor the 
determination of the exact tolerance of a patient, and for cases m 
which the carbohydrate tolerance is verj’’ low, so-called tlince- 
boiled vegetables are employed— that is, the water of cooking _js 
drained away, more water is added and the vegetables cooked again 
and the process repeated. Three cookings remove most of the car- 
bohydrate and, unfortunately, also the greater part of the salts 
and the flavor. 
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However desirable thrice-cooked vegetables may be in special 
cases, protest is made against anything approaching this method 
when the tolerance of the patient does not demand it. For the use 
of patients possessing sufficient carbohydrate tolerance, nearly all 
vegetables, and particularly the green, leafy ones, should be steamed 
in the pressure cooker at a low pressure or cooked with the addition 
of an absolute minimum of water, in order that their flavor and food 
value may be preserved. Their composition can then be reckoned 
on the basis of their fresh weight and the full benefit secured of 
their salt and vitamine content. 

If vegetables are boiled in water and the water drained away a 
factor of uncertainty is introduced into the computations of nutritive 
values. Probably half the carbohydrate in spinach and celery is 
lost and one-third that in most other vegetables. 

Asparagus. That this delicious vegetable requires more space 
than can be spared in the small home garden is a misfortune only 
partly counterbalanced by its constant availability in cans from 
California. The U. S. Department of Agriculture has lately bred 
rust-resistant strains, the Washington asparagus, which excel the 
old varieties in size and productivity also. I plant spinach and 
mustard between the rows in earliest spring and thus get two crops 
from the asparagus bed. 

Beans. String beans are a standby, but they are treacherous 
in a way, because unless picked very young before seeds are formed 
in the pods they contain more carbohydrate than analyses usually 
show. It is best to use only the young and still seedless pods, 
which may be set down as having 40 calories per 100 grams, protein 
2 per cent, fat 1 per cent and carbohydrate 6 per cent; whereas 
more mature stages with well-grown beans may contain as much as 
10 per cent of carbohydrates. Excellent varieties of highest quality 
are Stringless Green Pod and Maule’s Butter Wax for the bush tjqie 
and Kentucky Wonder pole bean. New and distinct are the soy 
bean and the mung bean. The soy bean is a protein food, a meat 
substitute, and only the variety Hahto comes into the diabetic’s 
garden, where it replaces the Lima bean, which may have as much 
as 22 per cent carbohydrate. Soy beans in general are grown in the 
southern and central states for oil and forage and may be bought 
in tlie market and used as baked beans or groimd into meal and 
cooked as muffins. The seeds and pods of all kinds except the Hahto 
are too small and difficult to pick and shell for garden culture, but 
the drj”^ soy beans can be bought from seedsmen. 

The diabetic who prefers a vegetable to a meat protein will find 
these soy beans highly useful. Their dry composition is; Protein 
43 per cent, fat 20 per cent, carbohydrate 24 per cent, of which not 
over S per cent is believed to be assimilable, making them quite 
unique among beans from the diabetic standpoint. To cook drj- 
soy beans, soak overnight, boil a while in the pressure cooker, then 
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put into the bean pot with a piece of salt pork and a pint of tomatoes 
and bake rather longer than for navy beans. Soy beans will not, as 
a rule, cook as soft as common beans. The variety Easy Cook is 
• an exception. The composition of baked soy beans may be roughly 
estimated as one-half the corresponding weight of drj’’ beans. 

Since confectionerj'- is scarce in the diabetic menu it may be 
mentioned that roasted soy beans are as good as roasted peanuts, 
and much safer. They are prepared as follows; Take ordinary soy 
beans and soak them overnight in salted water. Cook an hour, 
drain and spread thinly on tins and roast in a moderate oven until 
crisp. 

Hahto is a variety with large seeds which I have found of easy ■ 
culture and worth while in a large garden where space is available. 
The plant is a vigorous grower, requiring three-foot rows, three or 
four seeds to the foot and the whole season for development, from 
the end of May to frost. Gather the pods w'hen the beans are full- 
grown. Boil in water five minutes to make shelling easier, shell and 
can the beans as you would Limas — that is, fill the raw beans into 
cans, cap and process forty minutes in the pressure cooker. Their 
estimated composition when cooked and canned is; Protein 20 
per cent, fat 13 per cent, carbohydrate 4 per cent. 

Mung bean sprouts are distinctly a novelty except to those who 
frequent Chinese restaurants. The bean is a very small oriental 
type which one buys at Chinese supply stores or grows from seed 
procured from the Department of Agriculture at Washington. 
Their special claim to merit is as a Avinter salad, for mung bean 
sprouts are one of the links in the all-the-year-round chain of salads. 
They grow in the kitchen and require only five days from planting 
time to haiw’est. No diabetic can aft’ord to be without them. 
Proceed as follows: First catch your mung beans. Wash 50 grams 
and soak overnight in w'ater. Place in a covered butter-jar or other 
crock with only a thin film of water. Tvdce daily flood with fresh 
water and drain; this prevents the growth of moulds and bacteria. 
The green outer skins of the beans float off in the washing, leaving 
the wLite sprouts, which are ready to use vdien they have attained 
a length of one to two inches. To prepare for the table, wash and 
dip for two minutes in boiling wmter, then plunge into cold Avater 
and sersm on- lettuce with French dressing, or the mung beans raaj 
be incorporated wdth a chop-suey mixture of minced chicken and 
chopped celer}’’ or other A^egetables, in which case the other ingre- 
dients are cooked in a steAV pan and the mimg beans added just as 

cooking is completed. _ . . 

Cabbage. We huiTA’^ over this vegetable, merely passing to remma 
the reader of the possibilities of red cabbage as a desirable change 
and of the fact that the crumpled-leaved savoy type is of richer 
flavor than the common kinds and keeps better in tlie winer. 
Sauerkraut visits our table regularly only since ive began making 
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it ourselves and discovered the high quality of kraut from home- 
grown summer cabbage. We plant the variety Copenhagen, which 
matures in July. Wash and split the heads, slice into a barrel 
' with one pound of fine salt to each forty pounds of cabbage; cover 
with a board and weight and let stand in a warm room, 70 ° to 80 ° F., 
for three weeks, skimming as necessary; then take the kraut out 
and can in tin cans with the Burpee sealer or fill into stoneware jars 
and cover with melted paraffin to exclude all air. Nothing is easier 
and nothing is better. 

Collards. Collards are plants of the cabbage family, much grown 
in the south on account of their resistance to summer heat and 
autmnn and winter frost. They are worthy of more general trial 
farther north for eating as cabbage greens. The culture is exactly 
like cabbage. ^ The collards are tenderer after frost and stand cold 
to about 12 ° F. if not too prolonged. 

Co^m Tronclmda, or Portugal Cabbage. This is a plant grown for 
its thick leaf stalks. It is at its best in rich, moist soil and a cool 
climate. 

Ccleriac, or TxmiiiJ Root Celery. This is grown just like common 
celery as to planting and transplanting, but requires no earthing. 
The edible part is the enlarged root. Celeriac is used as a cooked 
vegetable or in soups, but with us mainly in salads. The roots 
are cleaned, cut in thin slices and these blanched in boiling water 
five to ten minutes and served with lettuce or other green leaves. 
The composition is estimated at 6 per cent carbohydrate. Celeriac 
keeps in a cool cellar better than any other vegetable I have, being 
still firm and fresh at the beginning of June. 

Celery. Celery is of use not only in its raw state but as a cooked 
vegetable. 

Boiled Celery: Cook the outer stalks of celery, cut into small 
pieces, in boiling salt Avater for five minutes, then drain and saute 
in butter. Add meat stock to cover and simmer until tender. 
Serve with a sprinlding of grated cheese. 

Celery .is also an important flavoring ingredient in the vegetable 
soups, and an early planting is needed in the garden for this purpose 
in addition to tlie main crop to be stored for winter. 

Chard. Chard is becoming better knoAvn. There are really tAvo 
A^egetables here, a summer spinach represented by the Lucullus 
chard, AAdiich produces A’^ery large, crumpled leaves, cooked as 
greens, and a summer asparagus, derNed from the much enlarged 
leaf stalk of the white-ribbed Swiss chard. Try the following method 
of cooking the latter: 

Fried Chard: Take the large leaf stalks, strip off the green leafy 
part, AA'hich may be cooked separately as spinach, and cut the stalls 
into four-inch sections, boil until tender, drain drj^ and saute in 
bacon fat or oil, turning and frying each piece separately. 

Eggplant. Eggplant is \-ery useful to us, not only in season but 
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canned, to serve as the basis for a baked luncheon dish, as Mhws: 
200 grams of eggplant,.! egg, | cup of washed bran and 10 grams 
of grated cheese. Boil the eggplant in salted water; wash and 
mix with the egg, bran and cheese; fill into an indmdual baking 
dish and bake in the oven until brown. Serve with butter. 

.EiidivR. and EscaroUe, or Baiavian Endive. These are worthy of 
the high^t rank, since they fill in the late fall and early winter 
period w'ith a salad that is richer, nuttier and crisper than lettuce, 
and ean be kept long in storage. They are plants of the chicory 
family that form broad, circular rosettes or mats of leaves, and are 
covered or tied up to blanch the center. They are cool-weather 
plants and thrive in the autumn months, but do not endure hot 
weather well. Plant from June to August and transplant the young 
seedlings to rows eighteen inches apart, twelve to fifteen inches in 
the row. Give plenty of room, water and fertilize liberally to secure 
tlie large plants that will give nicely blanched centers. !Vhen 
grown and about three weeks before using, gather the outer leaves 
together and tie them over the heart of the plant with twine or 
raffia. Blanch only as needed, as endive tends to decay if water 
gets into the tied-up and blanched hearts. Before heavy frosts, 
take up the plants and set into a cold frame, wdth all possible earth 
adhering to the roots; tramp firmly and water the roots, but not the 
tops. Cover and add protection in the form of hay or straw as cold 
weather comes on. In this -way endive may be carried in good con- 
dition past midwinter. The white center leaf stalks only are used 
for salads, vdth French dressing or mayonnaise. Try grapefruit in 
combination with it. Endive and escarolle may also be cooked for 
greens. 

Finocchio. Finocchio is an Italian vegetable related to the 
carrot, hut in appearance reminding one more of celery. The edible 
parts are the swollen bases of the leaf stalks. The culture is simpler 
than for celery. Sow in place, thin to 4 inches to 6 inches in 2-foot 
rows; earth up to bleach when fully growm. Cook in soup mixtures 
or like celerjn 

Kale. Kale is a plant that should be in every diabetic’s garden. 
It exists in various types and goes far tow’ard bridgmg over the cold 
weather period, both in spring and in fall. The first greens of the 
season here come from Siberian or dwarf Scotch kale, sown about 
the end of August, wdiich overwinters and sends up a succulent new 
growth in hlarch. I plant tall curled kale in early spring for all 
summer, gathering the lower leaves as formed and later the stem 
sprouts. The main planting goes in after the spring vegetables are 
over. Tlie seed is sowm June 20 and the plants moved to tliew 

permanent rows early in July. rru- ■ 

Kohlrabi. Kohlrabi is another indispensable vegetable, inis is 
a cabbage relative with a swollen bulb-like stem, which one eats 
like cauliflower or turnip. It is as good as the former when gatJierecl 
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young, 2 inches or 3 inches in diameter, can be grown all summer 
by making successive plantings aind the fall crop keeps well in 
storage until spring. 

Leehs. Leeks have special merit, through their winter hardiness, 
in extending the onion season. They mature late in the fall and 
may be stored in pits, packed in earth lilce celery or left in place and 
lifted whenever the ground is not frozen. They are especially 
welcome in early spring. 

To have onions the year round is an object on account of the use 
we make of this vegetable for flavoring greens and salads and soups. 
There is an Egyptian or top set onion which is planted in the fall, 
is winter hardy in Washington and ready to use in early spring. 
Beginning- then with leeks as soon as the ground thaws and following 
closely with the Egyptian or Catawissa onion, the season is main- 
tained by the green onions grown from sets of Danvers or silverskin 
planted as early as possible in the spring. These are delicious when 
cooked. They mature in midsummer, and if thoroughly cured by 
drying will keep into the winter. Shallots keep even better and 
assist in maintaining the onion succession. 

Orache, or Mountain Spinach. Orache is a relative of spinach 
but a larger plant. If it has a special place in the collection of greens 
it is in coming later in summer, after spinach has run to seed, and 
in its flavor, which reminds one of lambs' quarters. Sow orache in 
May in drills two feet apart. It is not in the market. 

Mmiari greens are comparatively little gro\vn but are of much 
merit. There are several varieties of Chinese origin, one type with 
broad leaves and one much curled, like curly kale. Mustard can 
be soAvn in earliest spring and again in the fall, but does not thrive 
in midsummer heat. The young leaves make an ingredient of salads. 
I like the Fordhook fancy curled for this purpose and for general 
spring culture and the broad-leaved or elephant ear for fall planting. 
Mustard greens go especially well in mixture with spinach. 

Pai-fsai is the proper name for a Chinese vegetable sometimes 
called celery cabbage and Chinese cabbage; an upright cylindrical 
head, less compact than the common cabbage, with light green outer 
leaves but white and tender at the heart. This is an autumn crop 
and of particular value for storing, as it pro\ndes a winter salad of 
exceptional merit. 

The cardinal points of success in growing pai-tsai are late sowing, 
(July 15 in Washington), a rich soil vnth abundant moisture, and 
liberal fertilizing to induce a rapid grouili. To store for winter, use 
an empty hot-bed pit; take ^e plants up with roots and earth 
adhering, pack tightly in tlie pit, keep the soil moist, the heads dry 
and protect from frost, as pai-tsai is more tender than cabbage. 
The blanching process goes on in storage, and when taken out the 
heads should be crisp, white and tender, one of tlie most delicious 
salads on tlie list. This vegetable can now be had in our markets at 
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certain periods. It thrives wonderfully in winter gardens in southern 
Florida. 

Patience Dock is a relative of the sorrel, possessing a similar 
pleasant acid flavor and very productive tliroughout the summer. 
There is also an African dock, Rumex abyssinicus, lately introduced 
by the U. S. Department of Agriculture, which is adapted to the 
warmer parts of the country. Its leaves are strongly acid and the 
stems and petioles cook up into a rhubarb substitute of merit, 
because still palatable after thrice cooking, a process that com- 
pletely ruins rhubarb. 

French Sorrel should be in everj’^ diabetic garden for two reasons, 
its distinctive flavor and its early season. The plant is perennial, 
of easy culture, commencing growth before spring frosts are over 
and continuing to yield pickings through the season, except in mid- 
summer. The broad-leaved, cultivated sorrel has the same oxalic 
acid flavor we know in the common wild sorrel. We like it occasion- 
ally by itself, but more for mixing with spinach or chard. The 
tender leaves are also valuable in mixed salads. I have never seen 
sorrel on sale in the market. 

All these acid and bitter vegetables possess special merit for salt- 
free diets, since they are greatly relished by patients from whom 
common salt is withheld in the treatment of nephritis, arterio- 
sclerosis, etc. 

Vegetable Marrow is a tj'pe of squash deserving more general 
culture because it has more substance and a finer flavor than our 
common summer squash. The vining varieties are too vigorous 
growers to be let into the small garden. They delight in covering 
rubbish-heaps or maniue-piles, but there are bush varieties also, 
adapted to more limited space. Try the following of many ways of 
cooKng: 

1. Fried Marrow: Gather the fruit while young and tender, cut 
into slices and fry in the same manner as eggplant. 

2. Vegetable Marrow au Gratin: Peel well-grown marrows, 
remove the seeds and parboil in slightly salted water; cut into pieces 
and place in layers in a buttered baking dish, sprinkling each layer 
•until salt and pepper and finely minced parsley and a little butter; 
cover with crumbled bran biscuits and grated cheese and bake 
thirty minutes. Serv’^e hot. 

Wiilooj (sometimes in the. market as endive or French endive) 
is particularly to be recommended because it furnishes a superb 
salad during the vdnter months and can be forced in the cellar by 
anyone having a couple of square feet of space near the furnace. 

Witloof is a kind of chicory much grown in Belgium. It is planted 
and cultivated like parsnips and produces long, white roots, which 
are taken up, packed in boxes and later brought into a warm cellar 
and watered. The heads form in three weeks or so. Vdien these 
are cut a crop of slender sprouts follow. It is relatively easy with 
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six to eight boxes of witloof to maintain a succession of fresh salad 
from Christmas until May. 

Witloof roots can be purchased and forced by those who have 
no gardens. To make sure of them it is well to arrange in advance 
with a gardener to have the crop grown. 

Vegetables in the Ornamental Garden. Several of the vegetables 
suited for diabetic diets are beautiful plants, worthy of a place in 
the ornamental border, and as they will grow in partial shade if well 
watered they may be planted in beds along building lines and walls 
or fences or bordering walks and lawns when no space is available 
for a kitchen garden. All forms of chard are handsome plants, 
particularly the red Chilean and yellow Chilean, which have bright 
red or yellow leaf-stalks. If set a foot apart they will grow two feet 
or more high. 

Chenopodium aviaraniicolor is a lambs’-quarter from Algeria, 
with brilliant maroon buds and young leaves, which are eaten as 
spinach. The special merit of this plant is that it withstands thrice 
cooldng particularly well. In my garden it forms a hedgerow six 
feet high. 

Finocchio is a pretty plant with delicate feathery leaves. Tall 
curled kale is also handsome. The red orach has red bronze foliage 
as effective as many ornamental bedding plants. 


DEFECTS OF MEMBRANOUS BONES, EXOPHTHALMOS AND 
POLYURIA IN CHILDHOOD: IS IT DYSPITUITARISM?i 

By Alfred Hand, M.D., 

PHII/ADELPHIA. 


In the Transactions of the Pathological Society of Philadelphia, 
vol. xvi, 1891-93, under the heading “ General Tuberculosis,” and 
also in the Archives of Pediatrics, vol. x, 1893, with the caption 
“ Polyuria and Tuberculosis,” I made the following report, exhibiting 
the specimens to the society: 

On December 1, 1892, a boy, aged three years, was admitted to 
the Children's Hospital with a history of great thirst and polyuria 
which had begun suddenly eight weeks before. He had had entero- 
colitis at five months of age and croup and measles together at two 
years. The family history was negative, the parents, three brothers 
and two sisters being alive and well. One younger sister died of 
enterocolitis. There had been no miscarriage. 

The examination showed the boy to be undersized and puny, 
with light hair, brown eyes and a bronzed, dry skin. The eyes were 

* Rc.'id before the American Pediatric Society, May 31, 1920. 
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in a condition of exophthalmos, giving him a frog-like appearance, 
and there was a corneal opacity on each eye, with anterior synechia 
in the right. The thyroid was not enlarged. His chest was very 
small and narrow and the rachitic rosary could be felt; the lungs 
and heart were normal. His belly was distended and tympanitic, 
obscuring for several days the great enlargement of the liver and 
spleen, which at first were thought to be normal in size; there was 
an umbilical hernia and the skin of the abdomen was covered with 
petechise and an eruption something like scabies. The feet were 
edematous. 

, The urme had the following characteristics: Acid; cloudy; 
specific gravity, 1.000; quantity in twenty-four hours, 114 ounces; 
no sugar; albmnin distinct. 

The boy seemed to suffer so much from thirst that water and 
milk were not withheld and he was given a drink whenever he asked 
for it. He was at once put upon 2 minims of the fluidextract of 
ergot three times daily. This had no effect whatever; at the end 
of a week the daily amount of food ingested was 180 ounces, of which 
150 oimces passed through the Iddnej’^s without taking up either 
albumin or sugar, the specific gravity not rising above 1.000, but 
the color being like that of a saturated solution of picric acid. 
During this week the temperature had been rather irregular, but 
there w'as no decided fever until the seventh day, when the ther- 
mometer registered 102.2°. The ergot was now replaced by lauda- 
num, 2 drops every six hours. Before this the thirst had not allowed 
more than a few minutes’ sleep at a time, but the boy now began to 
take longer naps, and the amount of fluid taken and excreted fell to 
100 ounces. During the next week the urine contained albumin 
once, but at the end of that time was free from it, had changed to 
pale yellow in color and had a specific gravity of 1.010. After this 
the total amount could not be collected, so an idea of the amount 
voided could only be gained by measuring the quantity of water 
and milk drunk, which decreased to about 80 ounces. December 20 
the urine had its highest specific gravity, 1.012, but the ne}rt day 
it fell to 1.004. On the 22d the temperature rose from 99° in the 
morning to 105° at 4 p.m. It was normal on the 23d and. at 6 a.m. 
of the 24th, but at noon it w'as 103°. The opium was then stopped 
and 1 grain of quinin given three times a day, with a very beneficial 
result. The temperature for six weeks did not vary 1 ° from normal, 
the liver and spleen decreased in size, the petechim on the abdomen 
gradually’^ faded, the boy ivas able to get up and walk and he ate and 
drank no more than a child of three years should. 

February 12, at 6 P.M., the temperature was 99°; four hours later 
it had risen 5°. After a few' days a bronchopneumonia was dis- 
covered and a further diagnosis w'as made, from a general view of 
tlie case, of tuberculosis. For a w'cek the temperature was very 
irregular and there W'as a marked sj'stemic depression. On the 19ui 
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the purpuric spots increased in number and an elevated, dull-red, 
macular rash appeared all over the body and extremities. At 8.30 
p.M. he sat up and asked for a drink. Two hours later the body 
was cold and rigor mortis had set in. 

The autopsy was made fifteen hours after death.' The rash had 
faded from the left side but still persisted on the right. As the scalp 
was stripped off a yellow spot, about the size of a five-cent piece, 
was noticed near the right parietal eminence. When the skull-cap 
was removed this spot was seen on the inner side as well and the 
entire thickness of the bone was soft and movable. Other smaller 
areas not extending through the vault were seen on the outer surface. 
In the absence of any history of syphilis these were thought to be 
tuberculous. The brain was normal to macroscopic examination. 
The lymphatic glands in the omentum, mesentery, mediastina and, 
in fact, all through the body, were greatly enlarged. There were a 
bronchopneumonia of both lungs, a warty endocarditis of the mitral 
valves and a caseous pleuritic adhesion at the base of the right lung. 
The liver and spleen were enlarged and firm and the former had 
minute, gray nodules in its substance. The pancreas was appar- 
ently normal and there were no ulcers or scars in the intestines. 
The kidneys seemed slightly enlarged; the left contained three cysts 
and in the pelvis of each was a yellow, hard, tubercular mass, almost 
filling it. Microscopic sections prepared by Dr. W, S. Carter 
showed nodular masses of smallround-celled infiltration in the liver, 
spleen, Iddneys (pelvis), a bronchopneumonia in the lungs and a 
degeneration of the epithelium of the uriniferous tubules. 

Subsequent experience at the autopsy table, with a large percent- 
age of the cases showing tubereulosis, but without duplieating these 
features, made me begin to doubt whether the tuberculosis in this 
case had any causal relation to the triad of symptoms described, 
and this doubt was further strengthened by seeing in 1905 a patient 
presented to the Medical Society of the State of Pennsylvania by 
Dr. Thomas W. Kay, and reported by him® under the title “ Acquired 
Hydrocephalus with Atrophic Bone Changes, Exophthalmos and 
Polyuria (with Presentation of the Patient).” Dr. Kay’s paper is 
so interesting that I quote it in full : 

“R, S., male, aged seven years, and the only child of healthy 
parents. Up to four years of age he was healthy and well-grown, 
as shown by photograph. He was attacked by scarlatina at that 
age, which was followed by a discharge from the right ear that still 
persists. Four months after scarlatina he had- vertigo and cried 
occasionally with pain in the head. About this time enlargement 
of the- superior cer^^cal and submaxillary glands took place, which 
was most marked on the right side. These glands are still enlarged 
but give no discomfort. 


• Peuua. Med. Jour., 1905-C, vol. ix. 
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“Five to six months after the scarlatina the gums began to separate 
from the teeth, and this was followed by a gradual loss of most of 
the teeth, beginning with the molars. About the same time the 
mother noticed a soft spot on the head, which side she does not 
remember, where there seemed to be no bone. 

“Eighteen months ago exophthalmos began to make its appearance 
and has been getting steadily worse. Now it is so bad that the eyes 
have to be protected by wearing a handkerchief over them, as they 
are too prominent for the use of glasses. 

“Fourteen months ago polyuria appeared and he would void his 
urine in small quantities, 200 or more times in twenty-four hours. 
Now he micturates several times an hour, and as much as 27 ounces 
. at a time is passed. Its reaction is neutral and the specific gravity 
is 1.000 to 1.001. 

. “Seven months ago he weighed 32 pounds and he passed 27 quarts 
of urine dail}’- (54 pounds). Now he weighs 36 pounds and he passes 
23 quarts daily (46 pounds). 

“The bones of the body, with the exception of the lower jaw bones 
and of the cranium; are comparatively normal. The lower jaw 
has lost its bone-salts, and the resultant cartilaginous mass, contain- 
ing one incisor has been so deformed by the depressor muscles that 
the chin has disappeared. 

“The circiunference of the cranium is 53 cm., the right side being 
slightly larger than the left. The squamous portion of the right 
temporal bone gives readily to pressure wuth the finger. The right 
parietal bone has in large part been absorbed, leaving an irregular 
6x7 cm. oval opening. The left parietal bone has been nearly 
entirely absorbed, leaving an irregular 9 cm. x 11 cm. oval opening. 
The frontal bone has suffered on the left side, resulting in an irregular 
4 cm. X 5 cm. triangular opening. The bone at the sites of the 
fontanelles and sutures is not affected. When I first saw this patient 
some seven months ago the openings in the bones were not as large , 
by 1 cm. in diameter as now. The patient is irritable but fairly 
bright, and the organs of special sense and the rest of the body are 
in as good condition as could be expected. 'Wfiiether awake or asleep 
his breathing is somewhat stertorous. Of course, with polyuria 
there is a corresponding polydipsia. The causative lesion in this 
case is situated, most likely, in or near the floor of the fourth ven- 
tricle.” 

Bearmg these two cases in mind it was with interest that I saiy in 
the prospectus of the Osier Memorial Volume tlie title of an article 
by Henrj'- A. Christian, “Defects of Membranous Bones, Exoph- 
thalmos and Polyuria, an unusual sjmdrome of Dyspituitarism,” 
and I hoped that the solution of these two cases had been reached. 
Dr. Christian’s report is verj* thorough, giving^ the results of a 
careful study of his patient during a stay of six montlis in tlic 
hospital. The patient is a girl who was well up to three ^•ca^s, of 
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age, when the teeth began to decay and the gums became sore; 
exophthalmos began at three and a half years, with increasing 
thirst and polyuria. When studied at the age of five years the 
roentgen-ray plate of the skull showed extensive defects in the 
bones and similar but slight changes were also found in the ilium 
and ischiiun. Two similar cases were found by Dr. Christian in a 
search of the literature, reported by Schueller in the Fortscliritte 
avf der Gebiete der Roentgemtrahlen, 1915-16, xxiii, 12, under the 
title “Ueber eigenartige Schaeldefekte in Jugendalter,” one, a 
boy, aged sixteen years, with dystrophia adiposogenitalis, showing 



Skiagraph of head showing areas of absorption in calvarium; sella turcica sharply 

defined. 


exophthalmos and defects in the bones of the skull but no polyuria; 
the other, a four-year-old girl, whose exophthalmos and bony defects 
began at tAvo years of age, the thirst and polyuria also developing, 
at Avhat time is not stated. Schueller’s report of this case closes 
with the remark, “We can therefore make a presumptive diagnosis 
of anomaly of the skeleton as the result of disease of the liA-pophysis.” 
Dr. Christian treated his patient with pituitan,' extract, and when 
this was given under the skin or into a vein a great lessening was 
seen in the amount of fluid ingested and excreted, but administra- 
tion by mouth or rectum had no effect. He therefore concludes 
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that the sjonptom-complex is probably due to disturbed pituitary 
funetion. 

Two weeks after I had received the prospectus of the Osier 
Memorial Volume, and while waiting eagerly for the publication, 
there was brought into my office by Dr. L. P. Luburg, a boy, four 
years old, from whom there had been removed at two years of age a 
tumor-like swelling in the left parietal region, absence of the bone 
beneath it down to the diua being noted; the pathological report 
on the tissue remoyed was “No gumma; no sarcoma; slight degree 
of inflammation; mainly myxomatous change.” Since then other 
swellings have appeared and exophthalmos, greater on the left, has 
taken place, but as yet no polyuria. The boy was very irritable 
and objected to being examined, so it was possible to make only a 
brief examination, which was negative, except for enlargement of 
the cervical glands. The boy was then taken to the Methodist 
Hospital, where the blood and inine were examined without show- 
ing anything unusual, and a skiagraph of the skull taken which is 
here presented through the courtesy of Drs. Lubm-g and Percival. 
The boy was so restless and irritable that it was a difficult matter 
to get satisfactory plates, but thej’- all show the large areas in the 
calvarium without bone, and overlying these the mounding up of 
the scalp; one of the plates (see illustration) gives a clear-cut view of 
the base and shows the sella turcica to be uninvolved in -the bone- 
change, differing in this point from the illustration in Dr. Christian’s 
report in which the sella turcica is decidedly affected. The patient 
was then taken to his home in the interior of Pennsylvania, where 
he is still (May, 1920) living. 

To explain the origin of these cases the theory of dyspituitarism 
is a very captivating one and receives partial confirmation from the 
action of pituitrin in Dr. Christian’s case. But after a ^e^^ew of the 
works of Sajous, Gley and Schaeffer on the physiology and known 
pathology of the endocrine organs, and also after an analysis of these 
six cases, it seems to me there are several objections to that theory. 
But let me hasten to state that I agree with Dr. Christian that the 
poljmria depends on disturbed hypophysis function, as will be 
explained later. And I also agree vdth him that the condition does 
not seem to depend on sj^ihilis.' The objections to the theory of 
dyspituitarism are: 

1. Tv'o of the cases have not shovm any polyuria. 

2. In two of those having poljmria, and probably in all four, the 
exophthalmos and the bone-changes came fimt. 

3. Injection of pituitrin, although diminishing the poljmria, had 

no effect on the bone-changes. _ _ , 

4. The exophthalmos is probably not of toxic or endocrine origin, 
but as Schueller suggests is mechanical, due to involvement of the 


hand: defects of membranous bones in childhood 515 

orbital plate of the frontal bone, as shown by the four who have 
been studied by the roentgen rays. 

5. The changes in the bones, as suggested by Dr. Percival, are not 
such as would most likely be produced by a chemical substance, 
which ought to affect the bones in their entirety; but these changes 
start in a number of different foci, as though some solid bodies were 
carried to the bones in the blood supply, and lodging in the medulla 
or periosteum set up their action there. In confirmation of this is 
the observation in my first case that in some areas only one table 
of the bone (the outer) was affected. 

6. As mentioned above the polyuria probably depends on dis- 
turbed function of the hypophysis, this disturbance being due to 
pressure from changes in the bone in the immediate neighborhood 
of the gland. Thus in the two patients who have not had polyuria 
(Schueller’s first and my second case) the roentgen-rays showed 
the sella turcica to be unaffected, while in the other two who had 
been skiagraphed (Schueller’s second and Clmistian’s, both having 
polyuria) decided changes were shown in the sella. 

Other Theories. Dr. Percival made the remark while examining 
the plates that the appearance of them is typical of osteosarcoma, 
but that this can be excluded by the duration of life in most of the 
patients. This suggests, as one possible explanation, that the pri- 
mary process may be neoplastic, benign and myxomatous in character, 
affecting for some unlmown reason the membranous bones and 
producing exophthalmos and polyuria secondarily by pressure. 

Another thought, that of a chronic infectious process, is raised 
by the presence in two of the cases of prolonged suppuration (dis- 
charging ear) and in three of enlargement of the lymphatic glands. 
But these enlarged glands may be only part of a general lymphatic 
enlargement with an enlarged thymus, which brings us back to the 
endocrine theory again, but this time referring it to the thymus, 
about which so little is known. It is known to have some influence 
on the skeleton, and some disturbance of it is supposed to be asso- 
ciated with achondroplasia, but strangely in that condition the 
membranous bones are found to be uninvolved, so this theory seems 
unlikely. 

Witli the possibility of this being an infectious process, and since 
at least two of the cases seemed to start with decay of the teeth and 
inflammation of the' gums, the thought occurs that the infective 
agent may gain entrance through these structures and may be animal 
(ameboid) rather than vegetable in nature. This tlieory also ofiers 
an explanation for the apparent benefit in my first case following 
the use of quinin. 

Further observations are needed before this curious and interest- 
ing group of symptoms can be satisfactorily explained. 
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CLINICAL OBSERVATIONS OF HODGKIN’S DISEASE, WITH 

■ SPECIAL REFERENCE TO MEDIASTINAL INVOLVEMENT. 

By W. S. Lemon, M.D., 

SECTION ON MEDICINE, MATO CLINIC 
AND 

J. B. Doyle, M.D., 

PELI.OW IN MEDICINE, THE MATO FOUNDATION, ROCHESTEH, MINNESOTA. 

Interest in the affection knowm as Hodgkin’s disease, since its 
recognition as a clinical entity was established by Wilks 
has been increased and stimulated by extensive study and research. 
Longcope and Heed have reviewed the development of the historji, 
and little can be added to their reports except the etiologic studies 
of recent years. Their reports reveal evidence of three great epochs : 
the age of discoverj’’, the age of uncertainty and the age, of establish- 
ing the disease as a pathologic entity. 

"Wilks defined the disease from the clinical standpoint as it is 
now known. He pictured it as a gradual and progressive painless 
glandular enlargement, with anemia and fever, and frequently 
associated with enlargement of the liver and splenomegaly. He also 
recognized that it progressed constantly until death, usually from 
exhaustion, and that this progress might be slow, extending over 
several years, or rapid, of only a few months’ duration. 

Within the next few years the disease was described by many 
miters. The names given the disease were almost as numerous as 
the papers mitten. They reflected the point of view, either clinical 
or pathologic, of the observer. This chaos was finally terminated 
by tlie researches of Reed, Longcope and Simmons in 1902 and 1903, 
who published the description which is now accepted.- 

A diagnosis of Hodgkin’s disease cannot be considered conclusive 
■without the examination of tissue and a microscopic picture in 
agreement with the clinical description. Twenty-three of the twenty 
six patients whose records form the basis of this paper submitted 
to the removal of glands which microscopically were found to be 
affected by Hodglan’s disease. The conditions of many other 
patients were considered admissible by clinical or by roentgeno- 
graphic examination but were not sufficiently well diagnosed to 
belong to this grouping. 

The macroscopic appearance of the glands varied with the dura- 
tion of involvement, although not necessarily witli the chronicity 
of the disease. A small, soft gland might be removed in a clironic 
case of long standing or a gland mucli firmer and more fibroiis miglit 
be removed in a recent case, depending on tlie duration of involve- 
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ment of the individual gland resected. The gland itself, however, 
in all probability had been involved longer. 

The earliest changes were observed in the smaller and more cellu- 
lar glands and may be divided into four conditions: (1) Hyper- 
plasia of lymphoid cells with active proliferation at the germinal 
centers; (2) increased vascularity; (3) proliferation of the reticular 
endothelium, often showing mitotic figures in the rapidly dividing 
cells; and (4) crowding of the lymph sinuses with large and small 
lymphocytes, polymorphonuclear leulcocytes, of both neutrophilic 
and eosinophilic types, and epitheloid cells. This is the picture of 
an inflammatory reaction which in the more advanced stages is 
altered only by a progressive increase in the reticulum which becomes 
more and more coarse and extensive until the histologic architecture 
of the gland is completely lost. Within this reticular network, 
besides the cells already described as filling the lymph sinuses, are 
the giant cells described by Reed and believed by her to be a develop- 
ment through the epitheloid, from the endothelium covering the 
reticulum. They often appear in large numbers and are of two 
types, the uninuclears and the multinuclears, whose nuclei are 
grouped in various positions at the periphery or the center of the 
eell. The cytoplasm is clear and irregular in contour and the 
individual nucleus is well bounded by a distinct chromatin outline 
continuous with a well-defined chromatin network within the nucleus 
itself. The faintly staining nucleus is made conspicuous by one or 
several well-defined nucleoli which stain deeply. Reed and L^ngcope 
are both of the opinion that the uninuclear cell is the parent of the 
multiniclear; the latter phase is accomplished by repeated division 
of the single nucleus of the former. 

In the chronic cases the entire gland seems to have become 
fibrous and the cellular elements have become exceedingly few. 
Adami believes that the formation of lymphomatous nodules in the 
organs of the body that contain lymphoid tissues is due to this lessen- 
ing in the number of cells in the glands and is a compensatory reac- 
tion. In all of Longcope’s cases, even in those in which he believes 
he saw transformation of preexisting Ijunphoid tissue into glands, 
disease changes comparable with the foregoing description had 
already taken place. 

•Simmons agrees that metastasis in the liver, spleen, lungs, and so 
forth can be explained as an attack on the small amount of Ijnnphoid 
tissue normally present in those organs. 

In Case 1 (134768) of this series such an invasion seems to have 
occurred and evidence of involvement could be demonstrated in the 
skin, glands, pleura, lungs, thymus, diaphragm, liver, pancreas, 
spleen and urinary bladder. The glands themselves were entirely 
replaced by lymphadenomatous tissue with a great increase of 
fibroid tissue. The histologic picture shows that the disease is caused 
by an infective agent, the exact nature of which remains unknown. 
Le\'in, in discussing tlie similarity of tlie disease to cancer, states 
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that the infective agent enters from the surface and attacks the 
gland because it is the first protective barrier. After the invasion 
and consequent, proliferation in the first glands the subsequent 
development is analogous to cancer, inasmuch as proliferation con- 
tinues until the death of the patient and the highly specialized func- 
tion of the original parenchjTnal cells is lost. He believes that this 
return to the character of the fetal cell is an evidence of malignancy 
and places Hodgkin’s disease in a borderline position between inflam- 
matory and malignant growths. We believe that the clinical course 
of the disease (the selection of only one type of tissue in which prolif- 
eration occurs) and the almost universal absence of infiltration 
through the boundaries of the gland indicate an infectious basis. 
We may add to this the fact that metastasis is a proliferation only 
of preexisting Ijnnphoid tissue and does not appear in organs devoid 
of that tissue. 

In recent years Bunting and Yates found a diphtheroid organispi 
which they claim is present in all cases and which may be looked on 
as the true infective agent. A search for this organism has been 
made in only a limited number of cases in our series and then only 
with negative results. Gaarde has made cultures from various 
glands and has been able to isolate the diphtheroid organism in 
conditions other than true Hodgkin’s disease. So many reports of 
animal injection have been negative that the method was not 
resorted to except in one instance, and this with negative results. 

Etiology. In our series of 26 patients 16 worked out of doors 
and 10 worked indoors; their habits of life seemed to be a negligible 
factor. Seventeen of the patients were males and nine were females; 
the average age of the former was thirty-five and four-tenths years 
and of the latter thirty-three and eight-tenths years. The oldest 
patient was a woman of sixty-four years and the two youngest, one 
male and one female, were tw'enty. This is contrary to Reed’s 
observation that children are most often attacked, and possibly 
may be explained by the fact that relatively few children are 
registered at the Clinic. 

Because of the ancient contToversy with regard to the importance 
of tuberculosis as an etiologic factor in Hodgkin’s disease, an inquiry 
was made into the family history of the patients. One patient 
reported that a cousin had tuberculous glands in the heck and 
another patient believed that a maternal aunt had died from pul- 
monarj" tuberculosis. Roentgen-ray examination revealed evidence 
of tuberculosis in only one patient and this could not be confirmed 
by clinical or microscopic methods. Moreover, at necropsy no 
evidence of tuberculosis was found in three examinations, and in 
only 1 case was it discovered during the course of the disease. The 
history of this patient is not included in the present study because 
no clinical evidence of mediastinal involvement was found. We do 
not believe that tuberculosis plaj's a part in producing the disease. 
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and no other infectious disease was found that could be considered 
a cause. 

The examination of the histories revealed that four patients had 
had diphtheria but none less than five years before examination. 
Six had had influenza or grippe, one of whom had been ill one month 
and one seven months. All others had been well from actual throat 
or respiratory disease at least one year. Two had had pleurisy one 
and three years before respectively. Three had had bronchitis or 
pneumonia, but none more recently than eight months, and one 
thirteen years previously. Seven had had tonsillitis, one many 
times, but none within a year of examination. Six had submitted 
to tonsillectomy. 

From this report it seems extremely unlikely that recent throat 
infections are of importance in the etiology of the disease. More- 
over, in only one instance was a definite disease condition found in 
the tonsil. We believe that the occurrence of the condition in the 
cervical glands has not been accounted for. Reed did not find the 
report of an authentic case in which the condition had not started 
in the cervical glands. In our series of cases the cervical glands 
were involved in 100 per cent, but the latter were not always the 
first to be affected. It is quite probable that other glands may be 
primarily involved. 

Symptoms. In most instances the symptoms were typical of 
cases in which there was no mediastinal involvement. There were, 
however, a group with symptoms and signs produced by pressure 
on the structures that traverse the mediastinum. It seemed remark- 
able that so few patients made complaints that led to the investiga- 
tion of the contents of the chest and the absence of sjonptoms or 
signs cannot be explained, except on the presumption that the glands 
retain, more or less, their identity, that they are not so hard as 
malignant tumors or capable of the pressure of an aneurysm, and 
that they do not infiltrate the tissues around them. 

Many of the patients complained of weakness, anemia, loss of 
weight, night-sweats, diarrhea and anasarca, but such symptoms 
could be construed as common to all the patients. Dyspnea, 
severe enough to be offered as a complaint, was present in six 
instances. It was found in many other patients who were placed 
under rigid examination, but this was not considered a fair test, 
inasmuch as twenty-two of the twenty-six patients were underweight 
and seventeen were definitely anemic, with a hemoglobin reading 
under 70 per cent. The patients had been ill from two months to 
eighty-four months; the average was twenty and two-tenths months. 

Orthopnea was complained of in 2 cases. 

Pain was complained of in 5 cases, in the abdomen, in the right 
shoulder, in the right chest, in the neck and arms, and in the back, 
respectively. One patient complained of soreness only. 

Dysphagia due to esophageal pressure occurred in 1 case, an 
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indefinite sense of pressure occurred in one; and a headache suffi- 
ciently severe to constitute a complaint in one. 

Dilated veins over the chest were present in 3 cases, and over the 
abdomen and the chest in one. Cyanosis and swelling of the face 
and the neck was, of course, present in these 3 cases, and could be 
easily demonstrated by inverting the patient for a short time. The 
return of normal color invariably was much later than that of the 
normal person used as a control. The patients often complained 
of a sense of fulness in the head during the examination and recalled 
that they were unable to stoop with comfort. Only one, however, 
was sufficiently affected to offer this symptom as his complaint. 

Tachycardia and palpitation was complained of in 2 cases and 
dizziness in only one. 

Cough was sufficiently urgent to be a complaint in 4 cases, and in 
2 the sputum was excessive. 

Jaundice, probablj'’ from glandular pressure about the common 
duct, was noted in 1 case. 

Itching sldn with variable forms of cutaneous lesions was com- 
plained of in 4 cases. This is in keeping with the many examinations 
made of uncomplicated Hodgkin’s disease. In 20 per cent of our 
cases this annoying condition was sufficiently severe to make it a 
chief complaint. These data agree with those of Symmers and of 
Stokes. We believe that pruritus associated with general adenop- 
athy is a sjTnptom of sufficient importance to call attention to the 
possibility of Hodgkin’s disease as the causative factor. 

Fluid was found in the chest, in one thoracic cavity or in both, in 
8 cases, an incidence of 30.7 per cent. This can be e.\plained by 
the masses of glands exerting pressure on the pulmonary veins and 
on the azygos. 

It is significant that the recurrent laryngeal, vagus, and sjnnpa- 
thetic nerves, and the thoracic duct escaped direct pressure and thus 
did not provide signs of help in making a diagnosis, also that few 
of our patients made complaints directing attention to the chest, 
althpugh in one the right thoracic cavity was found to be filled , 
with fluid. Chyloid fluid was not observed. It may be present. 
Edsall has described a milky albuminous effusion -which contained 
highly retractile bodies but a low percentage of fat. Williamson 
has described a second unusual and interesting finding, pneumo- 
thorax preceding hydrothorax. He believed his patient belonged 
to the group in which the mediastinum is primarily affected. 

Boehme, in discussing sjTnptoras and signs, segregated^ those of . 
the posterior and middlemediastinum from theanterior meffiastinim. 
His observations agree with- ours in the infrequency -ndtli which 
enlargement of the posterior glands causes clinical symptoms or 
signs, and in the frequency with -which they are found at necropsy. 
He, however, calls attention to the finding of dulncss over the upper 
part of the interscapular region a.ud dp];:sa,l vertebras as low as tiic 
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fourth dorsal spine. Our own experience in attempting to detect 
the presence of glands by physical means, especially by percussion, 
has been too discouraging to warrant considering the method of any 
importance. We believe the distance through that area' to be too 
great and the percussion stroke required too heavy to admit of any 
accuracy of percussion. We have had no success in interpretation 
of d’Espine’s sign. It has been absent even in cases of children in 
whom we were aware of the presence of glandular masses. Dyspnea 
from tracheal, bronchial, recurrent laryngeal nerve, or vagus nerve 
pressure, with cough resembling whooping cough; dysphagia from 
esophageal pressure; vomiting from pressure on the vagus; and 
edema of the upper part of the abdomen and serous effusion into 
the thoracic cavity are to be emphasized. Syncope and cachexia 
are believed to result more frequently from pressure in the posterior 
mediastinum than from excitation by a growth in the anterior 
mediastinum. 

We were unable definitely to segregate symptoms and signs and 
by this means determine the location in the mediastinum; yet by 
the regular means of physical diagnosis assisted by the roentgen 
examination, the location of the disease was ascertained. In this 
group enlarged glands were discovered in the cervical region in 100 
per cent of the cases, in the supraclavicular region in 58 per cent of 
the cases, in the axillary region in 50 per cent of the cases, in the 
abdominal region in 19 per cent of the cases, and in the inguinal 
region in 42 per cent of the cases. Splenomegaly was discovered in 
23 per cent of the cases and involvement of the liver in 11 per cent 
of the cases. 

Four patients succumbed to the disease and 3 necropsies were 
performed. In each of these (Cases 185298, 249311, and 134768) 
a diagnosis of mediastinal involvement had been made by clinical 
methods and confirmed by roentgen-ray examination. In each 
case the necropsy revealed widespread and often unsuspected Em- 
phatic involvement. A short resume of tire necropsy findings in 
Case 134768 illustrates this observation;* 

“On opening the abdomen the stomach and intestines were 
found moderately distended and the diaphragm at the level of the 
fifth rib on each side. The liver extended 5 cm. below the ensiform 
cartilage, 10 cm. below the costal border in the median mammary 
line on the right, and 4 cm. below the costal margin in the median 
mammary line on the left. The gall-bladder was free and steel blue. 
The lymph glands in the area of the lesser curvature of the stomach 
were markedly enlarged. They measured 3 cm. by 5 cm. by 1 cm., 
were finely granular to tire touch, hard, and deep red. The retro- 
peritoneal Erniph glands throughout the abdominal cavitr^ were 

* The description of the wdespread and unusual skin lesion will be omitted, since 
if constitutes a separate report by Stokes, with whom one of us (Lemon) was associated 
in the treatment of the patient. 
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Diarkedly enlarged. Tkey were firm and fibrous, and on section- 
presented a coarsely granular and yellowish-white appearance. 

“The liver was increased in size and an area below tlie right dia- 
phragmatic surface was studded with yellowish-white and dark 
brown islands; this portion cut with increased resistance and in it 
only a small amount of liver, tissue was discovered. 

“The spleen was enlarged and firm and had a thin capsule, but 
cut with increased resistance. On section many fibrous bands were 
found and the pulp could not easily be scraped from the surface. 

, “The pancreas was enlarged, firm, and coarsely granular, and 
cut with increased resistance. 

“The right kidney was smaller than normal, white, and cut with 
increased resistance. The pelvis was filled with green slimy pus, 
and the right ureter was much enlarged and was buried and com- 
pressed by the great chain of retroperitoneal glands that lay along 
the abdominal vessels and their tributaries. Practically the entire 
kidney was destroyed; the cortical tissue was very thin and tlie 
pyramids were much congested. 

“The bladder was filled with fluid similar to that found in the 
pelvis of the right kidney; around the ureteral openings were 
granular, dark brown masses. 

“The only lymphoid tissue in the abdomen that seemed to have 
escaped involvement was Peyer’s patches 

“The right pleural cavity was filled with straw-colored fluid; the 
lung was moderately contracted and lay near the spinal column. 
Fluid was also present in the left thoracic cavity. A mediastinal 
mass, firm and nodular, measuring 6 cm. by 7 cm. by 6 cm. was 
found. The right parietal and diaphragmatic pleura was studded 
with small granular masses and the intercostal spaces seemed to 
be crowded with similar nodes. The aorta could not be seen since 
it was surrounded on all sides by a continuous chain of yellowish- 
gray glands of moderate firmness. When tliis mass of glands was 
cut through the aorta was exposed. It showed a smooth and shining 
normal intima.” 

Sections were taken from tlie heart, lungs, liver, kidney, spleen, 
pancreas, suprarenal, thymus, diaphragm and Ijunph glands, and 
all except the suprarenal, the kidney, and the heart were found to 
present the pathologic picture described. 

Before the patient’s death specimens had been examined from tlie 
arm, tlie vTist, the groin, and the glands; they too presented the 
typical picture of Hodgkin’s disease. 

Up to the time when the chest began to fill with fluid and necessi- 
tated repeated aspirations, the patient had been working regularly. 
He had been under observ^ation by Dr. Stokes almost continuously 

for three years. ^ 

Despite tlie extensive disease of the Ijonphoid structures, tnerc 
were few sjunptoms until within a short time of death, and no hint 
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* Cases 232416, 247052, and 262293 are omitted because blood counts were not obtained, 
t Patient was in extremis. Death April 18, 1919. 
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of the destruction of the kidney, except the presence of pus ceils in 
the urine. Although signs were present, symptoms that might call 
attention to the widespread disease in the thorax were wanting. 

Lyon has reported a case of Hodgkin’s disease with perforation 
of the wall of the chest. He noted the widespread invasion of the 
lymphoid tissue. We have seen but one similar case; the patient is 
still alive. It is not known whether the granuloma of the chest wall 
is continuous with the glands that are so markedly enlarged in the 
mediastinum (Table). 

Blood counts were made in 23 cases; no material changes from 
the normal were noted. In Case 134768 in which the necropsy find- 
ings were given the eosinophils were numerous, but it was thought 
that the extensive cutaneous lesion may have influenced their 
proportion. In none of the cases was there indication of an increase 
in large mononuclear cells, as described by Bunting, nor of an excess 
of lymphocj'tes that is so general in late stages of the disease. Levin 
gives a very interesting explanation for this excess. He believes 
that the terminal lymphocytosis is due to a crowding full of all the 
IjTnphoid tissues and an overflow into the blood stream. He admits, 
however, that usually the blood picture in Hodgkin’s disease is 
normal. The report of the blood findings would have been more 
satisfactory if it had been possible to make repeated counts on each 
patient. ' 

Because the deeper glands may be primarily involved and because 
their presence may be recognized by clinical .examination only with 
great difficulty, the roentgen ray is used to assist in the diagnosis 
of mediastinal involvement. Wessler and Greene have reported 
their results with the roentgen ray and have attempted to form four 
groups of cases according to the types of shadows: Group 1, the 
mediastinal tumor type; Group 2, the infiltrative tj'pe; Group 3, 
the isolated nodular type with involvement of the hilus; and Group 
4, the nodular type presenting at the root of the (ung. Wessler 
and Greene also call attention to the early involvement of the para- 
tracheal group of glands and regard a shadow in that area as very 
significant. 

This grouping is useful, but in general Hodgkin’s disease is sus- 
pected when the roentgenogram reveals a bilateral feathery shadow 
passing outward from each hilus. A pathologic diagnosis hardly 
should be expected from the roentgenographic findings, but in 8 
cases a positive opinion was reached. In 4 cases the picture was 
complicated by the presence of fluid; in 4 the presence of glands 
was recognized but their character was undefined. In 3 a sus- 
picious shadow or thickening was seen ; in 1 the diagnosis was sar- 
coma; in 5 the shadow was reported as that of a mediastinal tumor, 
and in 2 no positive conclusions were reported. , j f 

The roentgenogram must be considered a routine method o 
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examination inasmuch as it is essential to know of mediastinal com- 
plications both from the standpoint of prognosis and of treatment. 

Besides the usual treatment, which is comparable with that used 
in chronic tuberculosis, many patients have been treated with 
radium. The' glands respond most satisfactorily. Treatment by 
the roentgen ray probably offers most in mediastinal complications, 
and we have used it in a limited number of instances with satisfac- 
tion. It results in a replacement by connective tissue and a diminu- 
tion in the size of the glands. This is particularly true of glands 
that are still soft and have not passed into the fibrous stage. The 
improvement in the patient’s general health and appearance is out 
of proportion to the effect of the treatment on the glandular masses. 
These facts have recently been illustrated strikingly in a patient 
now under treatment. Treatment should be begun even before the 
deeper groups of glands can be palpated and should be kept up for 
a long ‘time in association with radium, which is more useful over 
the superficial glands. 
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CELL-COUNTING TECHNIC: A STUDY OP PRIORITY. 

By Horace Gray, M.D., 

BOSTON, MASS. 

To the man investigating any particular phase of cell-counting, 
this paper presents a classified and annotated bibliography which 
aims to be both up to date and complete, unlike all other articles 
I have seen, which mainly represent those features favored by each 
wwiter. To the practitioner are presented reminders of the methods 
available, with summaries- indicating which seems to be preferable 
for simplicity and accuracy. 

The earliest cell count seems to have been done October 6, 1851, 
and published in 1852 by K. Vierordt. He made nine erythrocyte 
counts on himself with the remarkably accurate average of 5,174,400 
cells. His method of “microvolumetry” was to make a veiy fine 
capillary tube with an internal diameter of about 0.1 mm., but 
accurately known, and a length of at least 5 mm., though these were 
not graduated. With this capillary he took a drop of blood, meas- 
lued its length by comparison with a glass micrometer (divided 
into f mm.) on the microscope stage and thus was able to calculate 
the size of the drop. He then blew it out into a streak of gummy 
diluting and preserving fluid on a slide, mixed and smeared it and 
finally counted the entire spread with tlie aid of a finely squared 
micrometer eye-piece. The result was sufficiently accurate but the 
procedure too tedious, requiring three hours or more. 

Since this invention of indubitable importance and originality a 
multitude of modifications have been put forv'ard whose claims 
as to both value and priority have been considerably debated. 

The best valuation of them and in general of the technic of blood- 
corpuscle enumeration is the monograph by Biirker, “Ziihlung und 
Differenzierung der korperlichen Elemente des Blutes,” in Tiger- 
stedt^s Handbuch der pjiysiologischen Mdhodik, 1912. The reasons 
are: (1) Burker’s ingenuity in having “brought the technic of 
blood-cell coimting to a hitherto unattained accuracy,” in the words 
of von Griitzner 1912, (2) Burker’s exceptionally extensive experi- 
ence in actual counting, (3) Burker’s judicial freedom from the 
critical and anticritical vituperation which obscures some of the 
issues argued in this field, such as HohenpolycyBiemie and the 
relative value of Potain’s pipette in the Thoma-Zeiss modification 
and in Miescher’s modification. The most peppery example is 
Schauman and Rosenq^^st’s remark (May, 1900) that Meissen 
first misquoted them (October, 1899), then in reply to then remon- 
strance (Januarj^, 1900) misquoted them again but differently 
(February, 1900), and thirdly, begged the question by Ia>nng domi 
the law, as he said, ‘ ‘once and for all.” 

Anotlier sound and careful critical’ review, which discusses 
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Biirker’s technic and is therefore especially valuable as a complement, 
is that by Roerdansz in 1913 and 1914. For example, he pointed 
out that Biirker’s complete method uses so much breakable glassware 
that it involves much loss of time and money, without compensa- 
tory gain in value; and this view was sustained by Krotkow in 1913. 

Each of these experts, however, like others in this and other 
fields, shows a bias toward certain methods, not always his own to 
be sure, but accompanied by a corresponding neglect of other 
devices or even a summary repudiation of them. Since, however, 
the experts do not agree on some of the most essential points, even 
on what to discuss and what to discard, there seems to be room for 
an article, even “in our days, in which works on the blood shoot up 
almost like mushrooms from the earth,” in the words of Weiden- 
reich in 1909. 

This article will accordingly attempt to supplement the existing 
judicial and somewhat exclusive personal opinions by an inclusive 
historical review of the men who have contributed to the science of 
cell-counting. Some students may like to have available a grouped 
bibliography of the different parts of the method of blood-counting 
as it is currently used in this country today, and from this to draw 
their ow conclusions. It is true that the technic of this subject 
is so well established that few are interested in reviewing it, especially 
as “the counting of the blood corpuscles in counting nets does not 
exactly belong to the special pleasures of human existence,” as 
remarked by von Griitzner in 1912 and cited approvingly by 
Roerdansz in 1913. In this connection Biirker’s experience is 
interesting: In 1905 he sent questionnaires to all domestic and 
foreign physiological institutes or departments in seats of learning 
listed in Minerva Jahrbuch der gelehrien Welt, amounting to 202. 
He received back only 25 (13 German and 12 foreign), i. e., only 
12 per cent. Only 11 indicated any special experience with 
technic. 

Furtliermore, few men seem to realize the full variety of ingenious 
devices that have been worked out to relieve this or that small but 
annoying difficulty. Just now anybody wishing to look up the 
literature on any particular feature, such as counting-rulings or 
blood-stickers, in order to select the best for his particular purpose, 
will, I think, find such a compilation nowhere. This paper then is 
partly a critical review and partly a historical smnmary, with the 
main interest an attempt to discern priority for the various proced- 
. ures. 

Chronological Bibliography. Far the most thorough bibliography 
extant accompanies Biirker’s monograph, already' referred to, 
including 320 titles. It is arranged chronologically, not alphabeti- 
cally nor in sequence of citation in the text. This order seems 
worthy of more frequent use, especially to aid in placmg workers 
historically in tlie development of tlieir subjects and to enable a 
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\mter to cite others simply by name’ and year when dealing with 
a subject on which a standard chronological reference list has once 
been compiled. 

The bibliography with this paper, therefore, ' aims hot to recite 
the three hundred and eighty-six references which I have been able 
to examine but to dovetail onto Biirker’s reference list by: 

1. Including certain references overlooked bj'^ him . 

2. Including certain references incorrectly cited by him. 

3. Including certain references subsequent to this work of his 
(1912). 

4. Including certain references to cell counts of other body fluids 
than blood (namely pleural, peritoneal and spinal punctates), of 
moulds and of bacteria. These amount to more than two hundred 
additional titles. 

Nomenclature. Names for this Special Field. In the develop- 
ment of cell-counting technic a great variety of names are found: 
microvolumetry (Vierordt in 1852), micrometrie (Malassez in 1872), 
mierometric numeration (Hart in 1881), Hamocytometrie (Pappen- 
heim in 1912), down to blood-corpuscle enumeration or blood- 
counting (present-day journals like the Index Medimis and the 
Journal of the American Medical Association). The term cell diag- 
nosis of Widal in 1900 is more inclusive, but the broadest and best 
seems to me cell-counting (cytometrjO. 

Terms for the Counting Chamber. Of the instruments used in cell- 
counting the chamber has received far the most careful attention 
and modification. The study of its metamorphoses up to the 
beautifully made and eminently satisfactory appliance of the present 
day may appropriately begin with a review of the various names 
applied to it. First we have the Zahlenmikrometer (Welcker in 
1853), then the rectangular capillary or capillary cell (Cramer in 
1855), globulimetro (Mantegazza in 1865), compte globules a 
capillaire artificiel or simply capillaire artificiel, coimting capillarj’ 
or capillary tube (Malassez in 1872), hematimetre or cbambre 
humide (Hayem and Nachet in 1875), Hamatimeter (Hayem- 
Sahli in 1914). 

The term most familiar today, h(a)emacytometer (Gowers in 
1877, Durham in 1897, Student in 1907, circulars of Levj^ in 1916, 
Leitz in 1919, Bausch & Lomb in 1920) is found in the literature 
about as frequently as the spelling hiemocytometer (Oliver in 1896, 
Samut in 1909, Buchanan in 1909, Gulland in 1914, Mells and 
Sutton in 1915, patent of Le^y in 1916, Kennedy in 1916). 

Another group of similar names includes the Zahl-Apparat or 
Zahl-Vorrichtung (Abbe-Thoma in 1879), corpuscle-counter (^^^ 
in 1881), Zahlkammer or counting chamber (Thoma m 1SS^)> 
c}i;ometer or cell-counter (Bizzozero in 1887), Blutkorperclienzahier 
(Oppenheimer in 1889), blood-counter (Kakowski in 1910), Za hl- 
platte or counting table (Grawitz in 1911), Blutkorperchenzalil- 
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apparat (von Griitzner in 1912), Blutkorper-Zahlkammer (Roer- 
dansz in 1913). 

Then there was the compte-globules a chambre humide graduee 
(Malassez in 1880), translated as micrometric graduated corpuscle- 
counter with wet chamber (Hart in 1881). The term cellule a 
rigole or moat chamber (Gilbert and Lyon in 1884) was applied to 
Hayem’s hematimetre, and the same instrument has also been 
called a cellule calibree (Luzet in 1893). 

Another group of titles follows: Schlitzkammer, a circular moat 
slit chamber (Meissen in 1898), double slit chamber (Starcke in 
1898), four-slit chamber (Meissen in 1899), parallel-trench slit- 
chamlier (Biirker in 1905) and H-trench chamber (Biirker in 1907). 

In sum, the term most generally used today seems to be hemacy- 
tometer. 

Type of Slide. Flat Side. In the beginning was the fiat slide 
of Vierordt in 1852 and Welcker in 1853 and 1854. It was also 
used later by Mantegazza in 1865, Loewenberg in 1908, Ellermann 
and Erlandsen in 1909, Geissler in 1911, Thomson in 1912; and for 
spinal fluid by Widal and Ravaut in 1900, Laignel-Lavastine in 
1901 (?), Joffroy and Mercier in 1902 (?), Nissl in 1904, Niedner 
and Mamlock inT904, Fischer in 1906, Kafka in 1910, 1911 and 
1915, Geissler in 1911 and Szecsi in 1911 and 1912. 

Hollow Slide. The kind of slide or counting chamber in common 
use in the United States and Europe is of the type generally and 
deservedly credited to Thoma-Zeiss. It may be remarked, however, 
that while the instrument made by Zeiss of Jena was preeminent 
before the World War, now the products of the American manu- 
facturers may be considered equally good, if not in fact the best. 
It is also of some interest that although Abbe in 1879 announced 
Thoma’s recommendations, Thoma’s first publication in 1881 
appeared under the joint names of (1) an American, Lyon of Nor- 
wich, Conn., and (2) Thoma of Heidelberg. The fame of this so- 
called Thoma-Zeiss instrument was due mainly to its perfection, 
for its principal features were not new. These features were three : 
the slide with the chamber proper, the quadrilled ruling and the 
site of this ruling. Each of these three will now be detailed : 

The earliest chamber may be discerned in the capillary cell or 
reetangular capillary of Cramer in 1855. This consisted of two 
parallel glass bands cemented onto a slide close to the long edges, 
and with another thin slide cemented on top of them. This could 
apparently be filled by capillarity, though the inventor used a glass 
tube and an ingenious Avooden adapter to permit suction. The 
capillary of Malassez in 1872-73-74 Avas very similar. This linear 
chamber A\'as seen later in Alferow’s and in Burker’s devices. 

The development of the chamber AA’itli a circular pit AA’as begun 
l)y the inA-cntion of Hayem and Nachet in 1875, aa’Iio took a plate 
of glass Avith an aperture of 1 cm. diameter, ground it with emery 
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to be exactly 0.2 mm. thick .and cemented it tightly to the slide. 
This style of chamber has been in world-wide use by Gowers in 
1877, Thorna in 1879, Henry and Nancrede in 1879, Malassez in 
1880, Hart in 1881 (Gower's modification), Laache in 1883, Karcher 
in 1897, Einhorn and Laporte in 1902, Helber in 1904, Samut in 
1909, Sahli in 1909 and Jorgensen in 1913; and all those who have 
' introduced ingenious amplifications of the original Thoma ruling 
or substituted for it new nets (see under Style of Ruling), besides 
the mass of the profession who have not published their observations. 

Lyon and Thoma in 1881 added a plate in the center of the pit, 
leaving a circular moat 3 mm. wide. 

The principle of two.parallel troughs, instead of the circular moat, 
to limit the counting area, was introduced by Alferow in 1884. By 
so doing he gained, like Cramer in 1855, the great advantage of 
having the cover-glass in good position before inserting the drop of 
blood and also of being able to insert the drop by capillarj’^ attraction. 
These features were made use of by Burker in 1905 in his parallel 
trench chamber and in 1907 in his even cleverer double chamber 
with two counting islands, forming what might be called an H- 
trench. Parallel lateral trenches were also used by Liebreich in 
1916. The H-trench is not only literally the latest word today, 
but is generally regarded by all who have used it as the last word. 

The circular moat chamber gives too high results compared with 
the parallel trough chamber, by 5 per cent according to Loewenberg 
in 1908, 10 per cent according to Bloch-in 1912 and Adachi in 1912 
and by 7 per cent according to Burker in 1913. Similar conclusions 
were reported by Marloff in 1919 and Eritsch in 1920. 

Another variety of so-called slit chamber which has never appar- 
ently won recognition outside a small group of observers was that 
projected by Meissen in 1898: a Thoma-Zeiss vdth a narrow and 
shallow radial fmrow 0.5 mm. deep, to make the chamber inde- 
pendent of barometric pressure. A double slit was offered by 
Starcke in 1898 and a four-slit cavity by Meissen in 1899. Biirker 
in 1905 noted that whatever advantage under conditions of changing 
barometric pressure might accrue to a slit chamber, Cramer’s, 
Alferow’s and his own afforded this advantage even more com- 
pletety than those just mentioned. Fuchs in 1908 and von Koranyi 
in 1908, who used Biirker’s chamber, both speak of it as a slit 
chamber, but since then the term and the dispute are defunct. 

Depth of the Chamber. Depth of Chamber Proper.— The earliest 
chamber, Cramer in 1855, was 0.066 mm. deep. Only one shallower 
has been proposed, that by Liebreich in 1916, which was 0.025 mm. 
After Cramer, Hayem in 1875 made his newly invented pit measure 
0.2 mm., in which he was followed by Gowers in 1877, Malassez in 
1880, Alferow in 1884, Helber in 1904, Fuchs and Rosenthal in 
1904, Laruelle in 1906 and Glauberraann in 1913. Two greater 
depths have been used: 0.222 byFriedlaenderin 1897 and Cuzzolini- 
Durati in 1906 and 0.5 by Nageotte in 1907 for spinal fluids. 
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Thoma in 1879 reduced the depth to 0.1 mm. in order to permit 
use of a higher power objective with greater magnification, shorter 
focus and brighter illumination. This depth has been accepted by 
all since him with the exceptions here noted. 

Burker in 1905 neatly straddled the breach between the two most 
popular depths by maldng the depth of the chamber itself 0.1 mm. 
and then providing twice that depth for use when cells are scanty 
(eosinophils, erythroblasts or for spinal fluid) by having made what 
is described below as a double depth cover-glass. 

Thickness of Cover-glass. The cover-slips made for counting 
chambers have varied from 0.15 mm. (van Walsem in 1915), 0.18 
(Lyon and Thoma in 1881, Schroder in 1899, Turban in 1900, 
Gottstein in 1900), 0.35 (Lyon and. Thoma in 1881, Schroder in 
1899), 0.40 (Burker in 1912), which is perhaps the commonest, to 
the extraordinary limit of 3.3 mm. (Turban in 1900). The most 
ingenious kind is what may be called a two-depth cover-glass, i. e., 
one of ordinary thickness, to which is cemented a thinner circlet 
or flat paster of glass pierced in the center with a hole, being in 
depth 0.18 mm. (Lyon and Thoma in 1881), 0.15 mm. (van Walsem 
in 1915) or best just 0.1 mm. (Burker in 1913). The last named 
makes the chamber 0.1 mm. deep when placed on the slide with the 
paster side up, 0.2 mm. deep when with the paster faced down. 

Occasion may be taken in passing to mention the recommenda- 
tion by Burker in 1911 that the two longer edges of the cover-slip 
instead of being at right angles to the major surfaces and mat in 
finish should be rounded and smooth-polished, in order to facilitate 
more rapid introduction of the blood by capillary attraction. This 
refinement seems plausible, but has not been taken up so far as I 
am aware. 

Site of Ruling. The counting net may be in one of four situations, 
as summarized by Alferow in 1884: the ocular, the floor of the 
chamber, the substage whence it is projected on the floor of the 
chamber and the ground glass of an affixed microphotographic 
chamber. The last suggestion, by Alferow himself, and the pro- 
jection principle of Nachet in 1875 have received no attention. 
The rivalry has run between the first two methods. 

The ocular method was the first in use. The eye-piece was either 
itself cross-ruled or contained a quadrilled glass plate or a diaphragm, 
and in the beginning no attempt was made to standardize the tube 
length or gi-aduate the ocular ruling. It was used for orientation 
only. This was the case with Vierordt in 1852, Mantegazza in 1865, 
Loewenberg in 1908, Ellermann and Erlandsen in 1909, von Grutz- 
ner in 1912 and Thomson in 1912. 

Then tlic 'eye-piece was not only quadrilled but calibrated, an 
“ocular micrometer” or “micrometric quadrilled ocular.” First 
by Cramer in 1855, who set his tube so that the field coincided with 
a hole in a tin band lying on the slide like the guide on a slide-rule. 
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The area exposed by the hole was 0.172 square mm. and the ocular 
was ruled into 48 oblongs. Malassez in 1872 and 1873 set his tube 
with the guidance of an objective micrometer and tlien labelled his 
tube length. Standardized oculars were also used by Alferow in 
1884, Ehrlich in 1898, Hayem-Sahli in 1909, Biirker in 1911, Metz 
in 1914 and 1915. Kennedy in 1916 patented a hemacytometer 
comprising a scale arranged in the eye-piece, having a central inner 
circular area, surrounded by a central larger area and an annular 
outer area encircling the central areas and divided radially to form 
bacteria counting chambers. 

The floor was ruled but not graduated in the instrument of 
J Welcker in 1854. The base of the chamber was both ruled and 
calibrated by Gowers in 1877. This was a priceless step in advance 
and has been followed by Thoma in 1879, Malassez in 1880, Hart 
in 1881, Alferow in 1884, Biirker in 1905 and all the proponents of 
new rulings detailed below. Before proceeding to them it may be 
of interest to quote from Abbe in 1879, in view of the scarcity and 
inaccessibility of his exhaustive article on the principles involved 
in cell-counting: “The application of an objective ruling to the 
bottom of the counting chamber has the great advantage over the 
ocular micrometer, of dispensing with the determination of the 
absolute value of the ocular ruling, which naturally varies for every 
objective and every tube-length.” As would be expected from this 
theoiy in practice the ruling is in most cases preferred on the slide. 

Agasse-Lafont in 1920 suggested rulings both for the island and 
for the floor of the moat. 

Style of Ruling. The kinds of counting nets that seem of possible 
interest today are those which follow Thoma, in matter of time and 
more or less in style. The majority were originally ruled in the cir- 
cular chamber, but are now cut in the parallel trench chamber or 
might be if so desired. 

The classical ruling of Thoma in 1879 and 1881, aptly called the 
Thoma cross by Breuer 1902, was a gridiron of 1 mm. side, divided 
into 400 squares which were set off by double lines into sixteen 
groups of tn^enty-five squares each. Later the double lines were 
shifted to make twenty-five groups of sixteen squares each; this 
accounts for the puzzling difference between some Thoma rulings. 

Zappert in 1892 and 1893 drew a line across each of the four ends 
of the cross w'hich protrude 1 mm. beyond the central square 
millimeter, enclosing vdth these four lines 9 sq. mm. instead of 1. 
For counting white cells in tlie blood, and particularly in less cel- 
lular fluids, tliis increase of the ruled area was immediately recog- 
nized as invaluable and has since been adhered to by tlie majority 

of ruling inventors. , , • t 

Elzholz in 1894 modified Zappert's net by adding three pairs ot 
vertical lines through the left column of 3 sq. mm. and also througli 
the right column. This he illustrated, but incorrectlj- according to 
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Tiirk in 1902, who then gave a figure which he asserted to be correct; 
not, however, convincingly. Thus the subject is confused by con- 
tradictions. 

Friedlaender in 1897 depicted an entirely different type without 
the extra line at the border of every fifth square, which was such a 
feature of Thoma’s grating. This new net for leulcocytes measured 
4.8 mm. on the side instead of 3 like Zappert’s or Elzholz’s, and was 
divided into 16 parts, making 256 squares, with a total counting 
volume of 5.11 c. mm. 

Durham in 1897 modified Zappert’s field by dividing each of the 
four corner square millimeters into four squares. 

Tiirk in 1902 apparently built on the basis of Elzholz’s by adding 
to the verticle double lines horizontal pairs, thus showing in each 
corner square millimeter sixteen squares, separated by rectangles 
and tiny squares between the double lines. This net' largely dis- 
placed Thoma’s, and now is being in turn displaced by Neubauer’s, 
which shows also 16 subdivisions of each corner millimeter but more 
simply separated by single lines. 

Breuer in 1902 introduced, and Sahli in 1911 and Morawitz in 
1912 commended, a development of Zappert’s by the division of each 
of the eight peripheral square millimeters into 36 rectangles, 

Brunings in 1903 used a net something like that of Malassez in 
1872. It was cut in a facet in the bore in the center of an elaborate 
U-shaped pipet, with an ampulla at each end, i. e., a combined 
chamber and mixing pipet. 

Fuchs and Rosenthal in 1904 enlarged the field from 9 to 16 sq. 
mm,, which they lined in new fashion, subdividing each square 
millimeter into 8 or 16 squares or rectangles. No illustration is 
seen in the original paper, but may be found in the section on cerebro- 
spinal fluid in Frazier’s Svrgery of the S'pine, 1918. 

Biirker in 1905 divided each of the 9 sq. mm. into 16 squares by 
paired lines, just as was done by Turk for the four corner 
millimeters, 

Simon in 1906 followed Burker’s in appearance, but the squares 
were somewhat larger, and the complete net rather smaller, 4 sq. 
mm. 

Nageotte and Levy-Valensi in 1907 planned for spinal fluid a 
huge field, 15 mm. on the side, ruled oft’ into 225 sq. mm. 

0. Neubauer, date not discovered but first cited by Meyer and 
Riedcr 1907, aimed at simplicity lilm Durham, 1897, but' instead 
of making only four parts of each corner millimeter made sixteen. 
This is the same number as proposed by Tiirk, 1902, but has the 
advantage of the greater clarity inherent in \ising single rather than 
paired dividing lines. The result is the only net which has rivalled 
the popularity of Turk’s and which is now rapidly outstripping it 
in this country. 

Sahli in 1909 and 1914, perhaps earlier, first cx])erimcnted with 
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concentric rings around a square, with for calibration an objective 
micrometer scale of 1 mm. divided into 100 parts. 

Kakowski in 1910 for urinary cell counts gave an account of a 
large round island with a surface area equal to 4 sq. mm., with for 
calibration a line 3,1 mm. long, finely subdivided. 

Dunger in 1910 and 1911 believed that he was simplifying the 
counting not only of blood but also of exudates, transudates, and 
especially spinal-fluid, by surrounding the Thoma cross by two 
differently^ rifled “mantels.” He also increased the sides of the 
field firam' 3x3 mm, to 7 x 7 and \ mm., the additional seventh 
being^to yield the round figure 50 for easy calculation. 

Predtetschenski was credited with a* new net design by Goriaew 
in 1910. 

Goriaew in 1910 and 1914 (elsewhere transliterated from the 
Russian as’Goriaeff and Gorjajew) enlarged Predtetschenski’s net 
from 4 to the usual 9 sq. mm., but though the novel design has 
been taken up by Pappenheim in 1912 and Greene in 1917, its 
neglect by the rest of the world makes detailed description super- 
fluous. 

Howard in 1911 had made by Bausch & Lomb, as a counting 
chamber for moulds, a Thoma-Zeiss cell with a center disk of f 
inch (18,75 mm ) instead of J inch (6.25 mm.), as usually furnished, 

Morris "some time betw'een-1909 and 1911” (personal communi- 
cation) was the first to suggest the double Burker chamber with 
double Neubauer ruling, which he obtained from Zeiss through 
A. H. Thomas. This combination he urged again in 1913 and 1916, 
and today it seems to be the favorite in this country, and increas- 
ingly so. It is a great convenience whenever one has occasion to 
make a count to find the same ruling in general use. 

Klyuchareff in 1912 proposed the combination of Biirker’s count- 
ing camera witli Predtetchenski’s net. 

Pappenheim in 1912 produced a variation which he called the 
Gorjajew-Pappenheim ruling, based on an interpretation of the 
former’s work, which was erroneous, according to Goriaew in 1914, 

Roerdansz in 1913 alternated larger and smaller squares than 
tliose of Thoma. The engraving is said to be cut in a new manner 
so as to show as bright violet. 

Schirokauer in 1914 applied Turk’s ruling to Biirker’s later 
chamber, what I have called the H-chamber. 

Bass in 1915 illustrated a thoroughly novel and beautifully simple 
ruling. The total field he, however, reduced to 4 sq. mm. The 
chamber is made in this countrj-^ by Bausch & Lomb. If it covered 
9 sq. mm., like that of Neubauer, it would, I think, prove a rival. 

Liebreich in 1916 suggested, instead of squares, oblongs 10 x 0.1 
mm. There were 60 of these millimeter areas. Half were further 
dmded by horizontals into four and all 60 were subdivided by 
verticals into a hundred parts. 


gray: CELL-coui>rnNG technic 636 

Zappert-Ewing, date uidinown but first cited by Wood in 1917, 
consists of a substitution of three single lines for the three pairs of 
lines used by Elzholz in 1894 to divide each corner square millimeter 
into four rectangles. This simplification by using single instead of 
double lines may be compared to Neubauer’s simplification of Turk’s 
ruling. ' ^ 

Agasse-Lafont in 1920 proposed a new ruling for the ditch in the 
circular chamber, in order to give ample space for spinal fluid 
counts. 

Summing up, the style of ruling most popular today is the Neu- 
bauer or, as it is sometimes called, the Zappert-Neubauer. 

The Best Counting Chamber. From the preceding sections it will 
be plain that the best cell-counting chamber is generally considered 
to be the “double Biirker” (slide) “double Neubauer” (ruling). 

This combination may be had in this country from the following 
dealers: Bausch & Lomb, of Rochester, N. Y. (their own make), 
E. Leitz, of New York City (own make), A. H. Thomas, of Phila- 
delphia (Max Levy’s make), and Spencer, of Buffalo (also, as I am 
given to understand. Levy’s make). These names are given in 
alphabetical order, not in any order of merit. Each manufacturer 
exhibits modifications, some of distinct value. The underlying 
principles, and the claims as to results attained, are worth attention, 
but will not be discussed at present. In the different makes each 
worker, according to his taste, can secure the standard polished 
finish (yielding Newton’s rings) or the mat (dull) grinding; raised 
or flush supporting strips; supporting strips of one piece with the 
slide or cemented onto it; the ruled strip cemented onto- the slide 
or cemented and also recessed into the slide, and additional parallel 
troughs for convenience of contact. 

Any of these makes has seemed satisfactory for practical work. 
For publishable observations, however, one cannot overlook the 
reports by Henry and Nancrede in 1879, Hart in 1881, Alferow in 
1884, Lyon in 1917, A. H. Thomas in 1920 (personal communica- 
tion) and the U. S. Treasury, Birreau of Standards (personal com- 
munication), as to occasional errors in instruments of the best 
manufacturers as purchased in the open market. For example, the 
last-named authority may be quoted: “The need of demanding 
certified apparatus is understood when we say that the percentage 
of hemacytometers conforming to tlie specifications varies from 
99 per cent of those sent in from one manufacturer to 68 per cent 
of those sent in from another manufacturer, the error practically 
always being in the depth of the chamber.” Accordingly a student 
of finer points in cell-counting would do well to send his chamber, 
cover-glasses and pipets to the Bureau of Standards for test as 
to accuracy of compliance vdtli the tolerances adopted by that 
Bureau, “upon request, in 1918, after considering the accuracy 
obtainable by the manufacturers by the use of proper methods and 
reasonable care.” 
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Newton's Rings. Perhaps -the most interesting question in con- 
nection with tliis choice of modifications in the slide is whether to 
use the mat (dull ground glass) finish or whether to adhere to the 
classical smooth polish which yields Newton’s rings. They were 
first observed by Hooke in 1665 in mica plates, or as it was then 
called Muscovy glass, and also in soap-bubbles and in other sub- 
stances. He remarked that “We are able from a colorless body to 
produce several colored bodies.” These he called “fantastical 
colors.” The study was continued by Sir Isaac Newton in 1675 and 
1704 with, in the words of Rayleigh in 1911, “his accustomed 
power, and by him most of the laws regulating these phenomena 
discovered. He experimented especially with thin plates of 
air enclosed by slightly curved glasses, and it .should be noted that 
among slightly curved glasses belong most cover-slips, though 
supposedly plane, and the colored rings so exliibited are usually 
called after him ‘Newton’s rings.’” The name he used was “colors 
of thin plates.” Young in 1802 showed that the formation of these 
colors was due to the interference of light reflected from the two 
surfaces of the plates. Hence tlie name often used, “interference 
rings.” 

These rings, often onl}'- stripes or bands, have been absolutely 
required by many of the most careful students of blood-counting 
technic, notably Abbe in 1879, Thoma in 1881, Schroder in 1889 
and Turban in 1900. Briinings in 1903 observed (1) that neglect 
to produce the stripes was accompanied by an error of 9 to 13 per 
cent, which was confirmed by Biirker in 1904; and (2) that tlie 
depth of the chamber was the same, provided the color bands were 
present, no matter whether they were broad or narrow, dry or moist; 
and this too was confirmed by Biirker in 1913. The 386 publications 
I have read do not all discuss the rings, but among the large number 
which do, not one fails to insist on their importance. Among the 
teachers of clinical blood-work whom I have consulted all but one 
prefer the standard smooth finish. In Guthrie’s words; “With the 
ground-glass tjqie the assiunption of good approHmation may 
frequently be correct, but there is no indicator to show that this 
is so.” I agree strongly because I fail to see how the mat finish 
betrays a tiny foreign body of dust or lint. 

On the other hand it must be admitted that the mat finish ts 
heartily favored by one experienced worker whom I consulted as 
well as used in three of the four American makes of hemacytometer. 
It is true that in the use of polished chambers care is not always 
exercised to see that NeiHon’s rings appear, and many workers not 
familiar wdth interference phenomiena do not understand their 
significance when they do appear. m- i- 

Other Counting Methods. The parallel trench chamber of f 
without ruling, was used by Burker in 1907, von Griitzner m bl- 
and by Metz in 1914. . 
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The hematocrit was used by Hedin in 1891, Daland in 1891, von 
Jaksch in 1892 and 1893, Lederer in 1895, Schafer in 1898, Schmincke 
in 1911, Epstein in 1916, and others whom I have not hunted up, 
owing to the small part hitherto played by this instrument as a 
substitute for true cell-counters. It has, however, its uses, and in 
the judgment of many might well be applied more generally to 
check red cell counts and to determine the proportion of cells to 
plasma. A similar volume per cent method was published by 
Harvey in 1920. 

Counting, so called, by an entirely different method is seen in . 
the chromocytometer of Bizzozero in 1887 and the haemocytometer 
of Oliver in 1896. 

Dreyer in 1921 reported a simple procedure for the accurate 
estimation of blood cells without the use of a counting chamber. 
He dilutes the blood with a permanent standard suspension of 
hen’s corpuscles, which being elliptical and nucleated are easily 
counted simultaneously. He claims that this method is cheaper, 
quicker and less fatiguing than the usual methods. 

Total Contents of Cha^mber. The amount of fluid held in the 
counting space varies markedly. The smallest volume, as nearly 
as I can make out, was 0.002 c.mm. (Alferow in 1884). Then 0.008 
cmm. (Hayem and Nachet in 1875), 0.011 (Cramer in 1855), 0.02 
(Gowers in 1877), 0.04 (Vierordt in 1852, Alferow in 1884) and 0.1 
(Thoma in 1879, Meissen in 1898, Starcke in 1898, Turban in 1899, 
Einhorn in 1902, Samut in 1909, Bloch in 1912 and Roerdansz in 
1913). Then 0.2 c.mm. (Brunings in 1903, Helber in 1903), 0.25 
(Thomson in 1912), 0.4 (Goriaew in 1910, Pappenheim in 1912, 
Bass in 1915), 0.6 (Simon in 1906) and 0.9 (Zappert in 1892, Elzholz 
in 1894, Durham in 1897, Tiirk in 1902, Breuer in 1902, Biirker in 
1905, Neubauer in 1907 and Goriaew in 1914). Then 1.0 c.mm. 
(Malassez in 1880), 1.5 (Liebreich in 1916), 1.8 (Biirker in 1907, 
Galambos in 1910, Schirokauer in 1914, Morris in 1916, Le\y in 
1916), 3.2 (Fuchs and Rosenthal in 1904, Laruelle in 1906), 3.72 
(Biirker in 1912), 5.0 (Oliver in 1896, Dunger in 1910), 5.11 (Fried- 
laender in 1897). Then 10 c.mm. (Loewenberg in 1908, Ellermann 
and Erlandsen in 1909, Kakowski in 1910, Glaubermann in 1913), 
20 (Geissler in 1911, von Griitzner in 1912), 40 (Kakowski in 1910, 
Geissler in 1911). Nageotte’s cell was probably the biggest, the 
contents being variously stated as 10 cmm. (Nageotte and Riche 
in 1907), 50 or 100 (Biirker in Tigerslcdt in 1912) or 225 c.mm. 
(Nageotte and Lmy-Valensi in 1907). 

Placing the Cover Glass. The importance of placing the cover 
glass rapidly, in order to avoid unequal distribution of the cells, 
was early appreciated. At first the cover was set in a hinged clamp 
which could be laid on quickly and smoothly, by Malassez in 1880. 
The later clamps of Gowers in 1877, Alferow in 1884 and Biirker in 
1907 were not hinged and merely prevented movement of the slip 
once it was in place. 
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Roerdansz in 1913 made a clamp into •n^hich the cover-glass was 
slid after the blood had been dropped in the chamber. A similar 
but simpler method, the author of wdiich I have lost, was to slip the 
cover half-way across the circular chamber to deposit the drop, tlien 
slip the cover the rest of the way. 

~ To dodge the great difSculty of making the drop neither too big 
nor too small, many have used the method of placing a good-sized 
drop, then slipping the cover-glass right through the drop, with the 
result that the "excess w^ill rise on top of the cover and jump across 
the moat.” This seems to have been first published by Eustis in 
1913, whereupon rival claims were immediately put forv'ard. Rea 
in 1913 stated that the method had been used in the Pepper Labora- 
tory of Hygiene since 1899. Barnett in 1913 ascribed the credit to 
L. D. Zulick, and Kraemer in 1913 reported that the method had 
been current in the Jefferson Medical College since 1904:. 

All these methods, however serviceable, seem likely to be super- 
seded by the spread of the Biirker chamber because it allows place- 
ment of the cover-glass with the obtaining of Newton’s bands prior 
to the deposition of blood. 

Pipfets. Typos.—Ol all the pipets for measuring, or measuring 
and mixing, blood (or other cellular fluids of the body) and diluting 
(or preserving or staining) solutions the earliest was Vierordt’s in 
1852. This w^as calibrated in diameter but not in length, which 
had to be laboriously determined beside a micrometer laid on the 
microscope stage. It held about 0.04 cmm. 

Welcker in 1854 introduced a pipet holding a fixed volume, 4 
C.C., and readable with the naked ej^e, as have been all pipettes 
since. 

There are two main classes of pipet: (1) Separate capillaries 
for measuring the sample of body fluid and for the diluting solution, 
and these incidentally are further complicated by the addition of a 
mixing vessel in most methods except those in wLicli tire mixing is 
performed directly on the counting slide; (2) a combined pipet 
for not only measuring but mixing in an ampulla the cellular fluid 
and the diluting solution. 

Separate Pipets. Of this tj-pe were Vierordt’s and Welcker’s, 
just mentioned, and later those of Mantegazza in 1865, Hayem and 
Nachet in 1875 (the only widely used design), Mayet in 1888, Eller- 
mann and Erlandsen in 1909, Sahli in 1909, von Griitzner in 1912, 
Ellermann in 1913, Krotkow in 1913 and Sahli in 1914. Of them 
all Hayem’s alone is conspicuous, as one peruses the literature, for 
wide recognition, mostly in France. But even it has had nowhere 
nearly the popularity of the combined pipet about to be described. 

Single Mixing Pipet, Melangciir, Mixer. The prototype of tins 
invaluable device was what Roerdansz in 1914, called “the lovely 
idea of Malassez and Potain.” Tlie latter invented his melangeur 
in 1867 but no description was published until the paper of Malassez 
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in 1872. - The modern modification is what is known as the erythro- 
cytometer or simply the red pipet. 

Sorensen in 1876 pointed out that the upper mark should be close 
to the ampulla. Thoma in 1879 enlarged the bore slightly to 
facilitate cleaning; his pipet was about 8 cm. long; the ampulla 
contained 0.5 to 1.0 c.c., and as a whole his Misch-Vorrichtung was 
so reliably calibrated by Zeiss that it promptly earned the pre- 
eminent popularity which after forty years still persists. Hart in 
1881, noting that Gower’s counting chamber was 10 per cent 
inaccurate as to depth (which had already been reported by Henry 
and Nancrede in 1879), recommended recalibrating Potain’s 
melangeur to compensate. This procedure was obviously rendered 
unnecessary by the precision of several manufacturers since Zeiss 
set the pace at Thoma’s request. 

Thoma made a still further contribution in 1882 by having for 
white cells a similar Mischgefass, diluting 1 to 10. This has been 
frequently called a leukocytometer or simply a white pipet. 

Stierlin in 1889 credited to 0. Wyss a modification of Potain’s 
melangeur with two ampullae, but this has received no further 
recognition. 

Hieder in 1892 gave an account of his shortening, for convenience 
sake, of the pipet to two-thirds the Thoma-Zeiss, and of his new 
graduation 1 and 21, i. e., a dilution of 1 to 40. 

Miescher in 1893 among other inventions defined two which, 
though not in general use, have been highly commended by such 
practised observers as Lederer in 1895, Kundig in 1897, J. Karcher 
in 1897, S. Karcher in 1897, Veillon in 1897, Suter in 1897, Schau- 
man and Rosenqvist in 1898, Muller in 1910, Burker in 1911, 
Roerdansz in 1912, Krotkow in 1913, Emerson in 1913 and Wood in 
1917. These improvements seem unfortunately unknown in this 
country except to those feAV who have had an opportunity to use 
the Fleischl-Miescher hemoglobin pipets, which show the same 
features. These are: 

1. Ruig graduations instead of the usual short horizontal lines. 
Krotlcow in 1913 thought these ring marks even more legible when 
cut as incomplete circles, in the gap of which the meniscus should 
be read. 

2. Accessory graduations, “Hilfstriche,” just 1 per cent above 
and below each mark. 

Brunings in 1903 proposed an entirely strange pipet with tw^o 
ampullse and between them a counting field engraved on a flat 
facet in tlie lumen. 

Roerdansz in 1912 elaborated the Thoma-Zeiss pipet with a 
second ampulla, using the first for diluting only and the second for 
mixing. This device he further developed in 1914. It goes some- 
times by the name of the Fleischauer-Zeiss pipet, after the two 
firms who manufactured it for him. 
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. Liot and Poussin in 1918 and Harvey in 1920 used ordinary 
Pasteur capillary pipets. 

In conclusion of this section it may be said that by -far the most 
popular pipet today is the single melangeur of Potain-Malassez in 
the more accurately made model of Thoma-Zeiss. Further, that 
the Miescher modifications of the latter deserve wider use. 

Automatw Pipets . , The next attempt at improvement, both in 
point of novelty and of time, was this attempt to dispense with 
judgment b 3 ’- the eye as to when the meniscus touched the mark, 
and therefore with the invariable anxiety and the frequent error 
associated. The three-way cock in the gas analysis pipet of Geppert 
in 1885 had alreadj’’ been adopted for an automatic urine pipet by 
'M. Cremer (nature unknown despite search of the Index Mediciis 
back to the first volume in 1879) and was modified by Voit in 1895’ 
for blood-work. May in 1903, in turn, altered Voit's instrument 
by the addition of a second three-way cock. Hirschfeld in 1909 
added a mixing ampulla and had a pipet each for red and white 
cells. Roerdansz in 1914 reported an “automatic mixing pipet" 
which followed closely that of May. ' 

The overflow principle as a rival of the three-way cock was Brst 
set forward bj”^ Hirschfeld in 1911, who took the idea from the 
Ueberlaufpipette “Mikra” devised by Weichardt in 1910 for his 
epiphanin reaction for syphilis. Hirschfeld’s device seems to have 
got no notice except condemnation from Roerdansz in 1913. 
Thomas in 1910 made a simpler automatic pipet bj’’ applying to 
a deliver}’' milk pipet a T-tube, an appliance which might perhaps 
be as advantageously used with a blood pipet. Wright in 1914 
illustrated an overflow pipet, also Harvey in 1920. . 

Summarizing this section it may be remarked that these refine- 
ments have won no place in practice, however valuable they may 
be to occasional research workers. 

Aspirators for Pipets. To govern suction more accurately than 
is eas}’ for man}’- with the usual mouth method, many contrivances 
have been described. 

The throttle is the simplest. A. E. Wright in 1897, 1912 and 
1914 effected resistance to too rapid suction by dravdng out a capil- 
lary tube to a fine point. An analogous construction was inserted 
by Boggs in 1907 and by Burker in 1912 into the blood pipet suction 
tube. Hirschfeld in 1959 indicated the even easier way of inserting 
a bit of cotton. 

A rubber bulb or teat or camera bulb was introduced for bacterio- 
logical pipets by Robert Koch in 1890, who also was the first to use 
a hole (in the rubber) in order to control the vacuum. The same 
idea was recommended bj^ Benmosclie in 1906 (witliout the hole) 
and with the control hole by Beck in 1896, Boggs in 1907, Munzer 
and Bloch in 1909, Portmann in 1909, Klemensiewicz m 1910, 
Permin in 1911 and A. E. Wright in 1912 and 1914. 
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Suction by means of a screw clamp passed around a rubber teat 
or around a bit of tubing plugged at one end was applied by Gabrit- 
scliewsky in 1891 to a pipet much like Potain’s melangeur; and 
also by Gaertner in 1892, Grijns in 1894, Eijlanan in 1894 and 1898 
and by Levy in 1897. 

The same principle was applied somewhat differently when 
Wieck in 1909 made a frame with a metal wheel and roller which 
squeezed the rubber tube, filling or emptying the pipet according 
to the direction in which the roller was moved. This Prazisions- 
sauger was noticed by Grawitz in 1911 and Bloch in 1912. A similar 
device was independently put forward by Maddox in 1913. 

Syringes were initiated by Ebstein in 1903, who fastened the 
syringe to the lilood pipet by means of a set-screw. Galli in 1904 
also employed a syringe, with the plunger further elaborated by a 
screw which permitted slighter movements as well, what we might 
call a fine adjustment. Kiister in 1906 arranged for delicate suction 
by putting on the plunger a knob which moved in a spiral groove on 
the metal stub of the barrel and attached his aspirator by a rubber 
washer and perforated closing screw which turned down on the 
washer to make it fit pipets of different sizes. Hirt in 1908, inde- 
pendently of Galli, used two plungers, one inside the other, each 
with a micrometer screw, one for coarse and one for fine adjustment. 
Weichardt in 1908 used a micrometer screw like Galli and also 
made another syringe which he attached to the pipet by a short 
piece of thick rubber tubing. Kiister in 1909 modified his previous 
syringe so that it could be either pulled for coarse adjustment or 
turned in a slot for fine adjustment. Lautenschlager was credited 
by Koch in 1910 with having made some kind of sucker; probably 
this was the Milncopipette regulated with a micrometer screw manu- 
factured by F. & M. Lautenschlager, of Berlin, for Weichardt in 
1910. Stroschein was also credited by Koch in 1910 with having 
melted a Luer glass syringe on to a Thoma pipet. Koch’s ovm 
device in 1910 looked like a movable lead-pencil holder slipped 
over the upper end of the pipet and held there by an internal rubber 
grip, and was in fact a metal syringe, the suction piston of which 
was moved by a button sliding along the side of the barrel. Engel- 
mann was credited by Bloch in 1912 with a microsyringe, but how 
this too differed from earlier devices is also not clear from his article 
nor have I been able to find the original report despite a search of 
the vohmies of the Index Medians for the years 1913 back through 
1908. Van Walsem in 1914 put foward a sjTinge working with a 
terminal thumb-screw, in principle like the fine adjustment part of 
the design by Galli in 1904. Saxon and Drummond in 1915 illus- 
trated an apparently practical “aspirator:” a metal syringe with 
incidentally a flat flange projecting at right angles from each end in 
order to cap the pipet for carrying. 

Cheaper than a syringe was the durable and so-called automatic 
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suction pipet or syringe credited to Voigt and illustrated by Keim 
in 1906. This seems to be a development of Voigt’s (1900) Ljun- 
pheblaser for smallpox vaccine work, but embodies all the features 
ihdependentlj^ urged by the VTiters below for blood-work, namely, 
-an external test-tube sliding up and down outside the top end of 
the 'pipet for suction, made snug by a surrounding bit of rubber 
tubing 1 cm. wide and 2 mm. thick, and internal prolongation of 
the^ pipet which allowed use of the overflow principle. For sero- 
logical use the idea was expatiated on by Wolff in 1908. The device 
was applied to blood pipets by Pappenheim in 1909, who recom- 
mended it also for the automatic pipet of Hirschfeld in 1908. Inde- 
pendently shortly afterwarH Portmann in 1909 used the same kind 
of sliding barrel made snug by a ring of rubber tubing over the 
upper end of the Thoma pipet, which he had prolonged to receive 
it; and he also applied to this a lateral control hole similar to that 
used by Koch in 1890 in his rubber bulb and first applied to a glass 
suction instrument in the blood viscosimeter of Hess in 1907. 
Stroschein was credited by Fuhrmaun in 1910 with practically the 
same scheme. The next step of progress, in accuracy though not 
in simplicity or cheapness, was made by Pappenheim in 1911 and 
1912, who ground the glass like the barrel and plunger of a “Luhr- 
schen” (Luer?) syringe. In 1912 he further recommended, in order 
to make the vacuum incomplete so as not to aspirate too rapidly 
and forcibly, that the grinding be not perfectly snug; and later still, 
in 1912, he substituted for this loose grinding the control hole as used 
by Portmann. 

Other automatic pipets or Sicherheitspipetten, the original de- 
scriptions of which I have not been able to see, are those of Kapeller 
in 1907, Meyer (quoted by Keim in 1906), of Gaffky and of Was- 
sermann (quoted by Kempff in 1910) ; of Dafert, of Kiilin and of 
^Vollnj’’ (illustrated in catalogue of Vereinigte Fabriken fiir Labora- 
torimnsbedarf, Berlin, n. d.). 

In summary of this section it may be observed that none of these 
ingenious inventions has in practice displaced the classical bit of 
rubber tubing 0.5 cm. in diameter by about 15 to 30 cm. long. 

Pifct Carriers. Devices for carrjdng pipets fall into two groups, 
cases and caps. Cases have been described (a) for pipets and 
chamber, by the various manufacturers and (b) (which is ordinarily 
more useful) for pipets and diluting fluids by Malassez in 1872, 
Sutton in 1911 and Haden in 1920. 

Caps began apparently in the shape of ordinary elastic bands, 
as noted by Seymour in 1910; or the mouth end of the suction tubing 
drawn over the point, as mentioned by Hartz in 1915; or a rubber 
band cut from a 3| inch automobile inner tube, as specified by 
Putnam in 1919. In the case of eacli of these the frequency of punct- 
ure by the sharp end of the pipet led to the introduction of hard 
objects, such as caps. Sej-mour in 1910 took gray rubber tubing, 
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such as the thinner-walled variety often used for suction, and cut 
it to a length slightly less than that of the pipet; occluded the ends 
by hard rubber plugs and sliced out half the tube lengthwise to 
within about 1 cm. of each end; then by stretching what remained 
he slipped it easily over the pipet. This has served me, and many 
another, well; and seems a 'priori as effective, durable, simple and 
cheap as any subsequent scheme. 

Bunnell later in 1910 used two BB cartridge shells fastened 
together with a piece of wire and a rubber band. Roerdansz in 
1912 had caps of glass ground to fit and relied on the snugness of 
grinding to keep them in place. Van Walsem in 1914 similarly 
pushed a small cork stopper onto each end of the pipet, following 
the familiar trick of guarding the ends of needles or hatpins. Croy 
in 1914 followed Seymour and Bunnell in employing a rubber con- 
nection between the caps, which in his case were two disks of any 
thin metal. Saxon and Drummond in 1915 also used metal caps 
but joined them by a spring, superimposed on their aspirator for 
filling the pipet. McJunkin in 1919 recommended, much like Van 
'Walsem, small soft-rubber stoppers pushed on to each end of the 
pipet. 

Actual stoppers, rather than caps, were introduced by Katzen-- 
stein in 1911 by simply inserting the small rubber plugs from serum 
vials. 

Summarizing, the best capping device seems to me Seymour's 
plugged tubing. 

Pipet Shakers. Little in 1917 illustrated a complex electrical 
motor driven machine for shaking two blood-mixing pipets. Putnam 
in 1919 much more simply attached the pipet to an ordinary electric 
buzzer bell and Haden in 1920 showed another electrical machi7ie 
simpler than Little's and holding four times as many pipets. 

Methods of Clea7img Pipets. The technic of removing clotted 
blood and even of the deposit that occurs periodically with the best 
of care has been discussed by Turk in 1902, Benmosche in 1906, 
Biirker in 1911, Thomson in 1912 and Morris in 1913. 

Quick Method of Drying Pipets. When a mechanical air draft is 
not available, a rubber bulb has been reported as useful by Gray 
in 1921. 

MisceUaneotis Modifications of Pipets. Galli in 1904 enclosed his 
instrument in a glass mantle to prevent dilation from the warmth 
of the hand. The same idea, witii the addition of circulating water, 
recurs in the “Mantelspritze" of Determann in 1905 and of Miinzer 
and Bloch in 1909. 

Biirker in 1907 emphasized that the tip of the pipet when angular, 
as is usual, should be rounded off with emery in order to yield a 
neater drop. 

Thomson in 1911 and 1912 offered a suggestion which seems 
sensible but has not yet been taken up, namely, that blood pipets 
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be made, like clinical thermometers, with a white opal background 
of milk glass, and with the front edge bevelled as a magnifier. 

Schroeder in 1914 showed a figure of a tiny metal mirror made to 
slide on a ring along the pipet in order to facilitate reading the 
calibrations. 

Blood Needles. The history of blood-stickers, needles, lances or 
lancets is confusing owing to (1) the scanty descriptions and indis- 
tinct illustrations given in the literature, and to (2) the loose use of 
some terms. Blood lancet, for example, seems to have indicated 
sometimes an instrument with a true lanceolate or spear point, 
sometimes a narrow surgical knife or lancet and sometimes cate- 
gorically any sticker. Blood needle also may mean an ordinary 
sevdng taper-point needle, a surgical tv'o- or three-edge cutting 
needle, a glover’s three-edge cutting needle (usually shorter cutting 
edges than a surgical needle), a Hagedorn or Boldt flat needle 
with a single bevelled cutting edge. 

The earliest pricker I have found may serve as an instance of 
this vagueness, for the nature of its point is not clear from either 
the text or the cut in the paper by Gowers in 1877. 

A sheath or guard with a screw to fix it at varying distances from 
the tip, and so regulate the amount of blade exposed, was introduced 
by Malassez in 1880. This fundamental idea is seen in most of the 
instruments since proposed, namely, in those of Alferow in 1884, 
Reichert in 1889, Francke in 1889, Daland in 1891, Bensaude in 
1893, Oliver in 1896, Ries in 1904, Biirker in 1912, Zapf in 1913, 
Van Walsem in 1914, Sahli in 1914 and Boldt, date unknovm. 

A spring lancet was arranged by a spiral wire inserted within the 
handle, in order to make the stab sudden yet smooth, by Alferow 
in 1884, then used by Reichert about 1889 and improved by Francke 
in 1889. The latter, “Francke’s nadel,” has generally received the 
credit from those who have written on stickers, and it has been 
subjected to a number of changes. Ries in 1904 made the point 
removable and had a space for spares within tlie distal end of the 
handle. Boldt and Moore, like Ries, had both the regulable sheath 
and removable point, but introduced a different spring release. 
Muller in 1910 recommended that the “Lanzette” of the Francke 
“Schnapper” should be semicircular instead of pointed in order 
to render bleeding freer; and for the same purpose Biirker in 19^ 
altered the tip from lance shape to that of a broad chisel. Zapf in 
1913 made tlie tip of Francke’s needle of platinmn-iridium so that 
it could be disinfected in the actual flame. Van Walsem in 1914 
changed the tip to a rather large sewing needle, English No. 4; be 
is the only author I have discovered who is satisfied with the^small 
amount of blood secured with a taper point. Greene in 1917 sub- 
stituted for the lance tip a trocar point; the three edges of this, 
being short and stubby, have seemed to me much less satisfactory 
than those of a glover’s or a surgical needle. 
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A signet ring, concealing a pricker which looks in the illustration 
like a true spear point, was projected by Schottelius in 1907.^ 

For the tip of the instrument, leaving out of consideration the 
handle, more than a dozen kinds of point have been recommended, 
as follows : 

Point with One Edge.. 1. Hagedorn in 1881, 1882 and 1885,' 
straight surgical needle. This has a single bevelled cutting edge, 
which is more easily kept sharp than most other types of edge. 
The shaft is flat, unlilce all other needles suggested; and is long (vary- 
ing from 4.5 cm. up to 9.5 cm.) ; both these features make the needle 
stiffer, stronger, easier to hold and to sharpen. It has been com- 
mended by Sutton in 1911, Hastings in 1912, Morris in 1913, 
Webster in 1914 and McJunkin in 1919. 

2. Clean steel pen with one nib broken off. Wright in 1897, 
von Domarus in 1912, Morris in 1913, Webster in 1914, Williams 
in 1915. 

3. Semicircular end. Muller in 1910. 

4. Chisel end. Biirker in 1912. 

5. Piece of broken cover-glass. Greene in 1917. 

6. Small “ lance, one-edge like a narrow scalpel or knife-blade. 
Gowers in 1877 (?), Malassez in 1880, Bensaude in 1893, Champy in 
1913, Webster in 1914, Stein in 1917. 

Point xoith Two Edges. 7. True lance or spear point with two 
edges, Gowers in 1877 (?), Alferow in 1884, Heichert in 1889, 
Francke in 1889, Daland in 1891, Oliver in 1896, Hies in 1904, 
Schottelius in 1907, Zapf in 1913, Sahli in 1914, Swan, date unknown, 
Webster in 1914 and 1920. 

8. Regular surgical straight needle. This title is illustrated in 
Kny-Scheerer's catalogue as two-edged but 7io7i-cutting. Favored 
by Bass in 1910. 

Point xoith Three Edges. 9. Trocar point. This has the shortest 
cutting edges of any triangular needle, as they extend only about 
a quarter of the total length of the needle. Katzenstein in 1911, 
Greene in 1917. 

10, A glover’s needle or a surgical straight shaft triangular cutting 
needle or a Keith’s abdominal No. 6, are all practically the same. 
The cutting edge extends about a third of the total length. Prob- 
ably the most widely used blood needle at present. 

11. Bonney’s straight needle has three still longer cutting edges, 
extending about half the total length. It has not hitlierto been 
recommended for use as a blood sticker. 

Hollow Tip. 12. Paracentesis needle. Wieck in 1909. 

^ Taper Point. 13. Ordinary cambric or larger sewing needle. 
Van Walsem in 1914. 

Summing up: As the object in view is free flow of blood without 
the necessity of squeezing the ear the best sticker is that handiest 
for each worker. I like a large Hagedorn needle. 
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Methods of Recording. Record Blanks. Schemata or Wank forms 
for noting the count of indmdual fields,, ivith spaces for totallmg 
and for computing percentage differential counts, were outlined by 
Biirker in 1907 and 1911 ; his form has been commended by several 
especially favorably by Muller in 1910. 

Osmond in 1910 bad a slate, or a ground-glass plate ruled and 
labelled permanently in ink,' and noted the counts in pencil. 

Watters in 1913 pictured graphic charts for leukocytes, .showing 
total counts, differentials and daily variations. 

Schilling in 1913 designed an elaborate blank with the headings 
not only printed but concisely defined by cuts of the corpuscles 
meant to be included under each title. ' 

Sahli in 1914 printed tables for calculating percentages, 

Simon in 1918 illustrated some charts. 

'Recording Machines. A mechanical instrument for “noting and 
automatic calculation of blood and other cells” was claimed by 
Tojbin in 1909 and 1912 to be “the first counting and calculating 
machine.” This “Cytax” bristled with knobs and cost 140 marks. 
It seems to have been noticed only by Schall in 1912, who proceeded 
to deidse an instrument which he thought simpler, and by von 
Putkowski in 1913, who used the original. 

Schilling in 1911 and 1912 illustrated and wrote at length on his 
differential leukocytometer. This consisted of 100 steel balls and 
several metal slots, with graduations at the back of the slots for 
direct reading off of the number of balls in each slot. This, though 
rather bulkj'-, would seem, especially if equipped with 200 shot, 
wmrthy of trial as a time-saver by those who have occasion to count 
cells frequently. In 1913 Schilling described his “neue Differential- 
Zahltafel.” 

Van Walsem in 1914 recommended (1) an ordinarj' typewriter, 
using each of the lower row of keys for a particular variety of w'hite 
cell, recording blindly without taking the eye off the microscope 
and afterward counting the different letters^; and (2) his Zahllineal, 
winch was a ruler with slits to guide one's pencil, so that here too 
the eye need not leave the microscope. 

Cummer and Dexter in 1915 illustrated a small wooden box to 
-hold upright four “counting machines” which look like the watch- 
like tally machine in use at admission gates. 

Nwnher of Digits to Use. In recording counts more figures are 
generally used than necessary, and that without signifying any 
greater accuracy, as pointed out by Biirker in 1911 but since 
neglected. Three munerals are ample, the rest should be ciphers. 

Leukocyte Ck)unt, Total White This procedure seems to 

have been initiated by Malassez in 1874 and since him stuped by the 
foUowdng: Gow^ers in 1877, Thoma in 1882 (modified for leukocytp 
the dilution of the red pipet, giving the instrument so umverea ly 
used ever since), AHerow in 1884 (distinguished white cells by 


gray: cell-co-dnting technic 547 

raising tlie tube to lengthen focal distance), Toison in 1885 (first 
to make fluid permitting counting of white cells in the same pipet 
with reds; an ideal pmsued by Schiiffner in 1911 and Tiirk in 1912), 
Reinert in 1891 (counted visual fields with a known setting of tube 
length), Zappert in 1892 (first satisfactory ruling), Rieder in 1892, 
Elzholz in 1894, Friedlaender in 1897, Diuham in 1897, Einhorn 
and Laporte in 1902 (white count directly from smear, by noting 
the ratio of whites to reds and counting only the reds in chamber), 
Tiirk in 1902, Breuer in 1902, Joffroy and Mercier in 1902, Engel 
in 1902 (differentiation of whites by refraction of light, much like 
Alferow), Biirker in 1905 and in 1907, Ellermann and Erlandsen in 
1909, Dunger in 1910, Galambos in 1910, Hill in 1912 and Roer- 
dansz in 1913, 

Differential White Count. This seems to have been first been 
done in the smear by Einhorn in 1884. followed by Kronig in 1899 (on 
spinal fluid), Widal and Ravaut in 1900 (also on spinal fluid), 
Simpson in 1906, Sheaff in 1912, Schilling in 1913, Nieuwenhuijse 
in 1914 and Johns inT914. These Witers, it may be mentioned, 
discussed technic rather than interpretation. 

The use of a stain in the mixing pipet with subsequent differential 
counting of the whites in the chamber was introduced by Zappert 
in 1892. The idea was worked over by Elzholz in 1894, Zollikofer 
in 1900 (Kammerfarbung), Tiirk in 1902, Riebes in 1905, Dunger 
in 1910, Schiiffner in 1911, Hill in 1912, Zapf in 1913, Lenzmann 
in 1913 and Gifford in 1920. 

White Count Simultaneously loith Red Count. The attempt to 
perform both counts in the red pipet was made by Toison in 1885, 
Zappert in 1892, Tiirk in 1912, Zapf in 1913 and Lenzmann in 1913. 
The latter pointed out that “The attempt to differentiate the white 
blood cells in the counting chamber, and in this way to make an 
exact count of the different forms . . . failed always, ovnng 

to the difficulty of staining the white blood cells differentially and 
simultaneously rendering the red blood cells invisible.” Zapf had 
tried to stain the wliites and aftenvard to destroy the reds. Lenz- 
mann experimented with a reagent to be used with the differential 
stain to harden the white cells, after which he destroyed the reds 
with acetic acid. His choice ended with 0.3 per cent corrosive 
sublimate and 5 per cent formalin in water. 

Platelet Coun.t. This subject is of interest mainly to special 
workers, involves little apparatus notably different from that 
already covered, and has been recently reviewed both as to methods 
and results by Zeller in 1919, Deg\Htz in 1920, Gram in 1920 and 
Thomsen in 1920. 

Cell Distribution on Counting Fields. Red Cells. In the examina- 
tion of this important topic we may refer to Malassez in 1880, 
Reinert in 1891, Briinings in 1903, Student in 1907 and Biirker in 
1904, 1907 and 1913. The latter found by his own counts “Colossal 
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errors . . through the unequal distribution of cells on the 

bottorn of the counting chamber,” and also found these errors easy 
to avoid by laying on the cover glass first and aftenvard inserting 
the drop of blood by capillary attraction. Later the subject was 
touched on further by Roerdansz and Jorgensen in 1914. 

White Cells. The distribution of the leukocytes in the counting 
chamber is a matter of significance, though less so than with the 
red cells, owing to the smaller number of them; their distribution in 
the stained smear is of more import. Zollikofer in 1900 noticed the 
tendency of certain kinds of white cells to be collected in the thicker 
parts of the smear, namely, at the twm sides and at the end of the 
slide, and also the further inequality due to the destruction of cells 
in the thinner part of the spread. Turk in 1902 and Zapf in 1913 
described the inequalities somewLat differently. Schilling in 1913 
suggested that these twm tendencies be counteracted by counting 
in a “meandering line,” zigzagging to and fro from edge to center, 
in a manner resembling crenelated battlements or a mattress suture. 
Nieuw'^enhuijse in 1914 discussed this suggestion. Johns in 1914 
also has something to say about the distribution of leukocji;es. 
Obviously consideration must be given to the waj'^ in which the smear 
was made, whether with cover-slips (Ehrlich), slides (Jansco-Rosen- 
V berger) or “thick drop” (Ross and Thomson). The cover glass 
method has been most recently urged bj^ Meulengracht in 1920, as 
yielding an evener distribution of leucocytes. 

Mechanical Stage. Accessorj’^ stages to permit mo\ing the count- 
ing slide evenly and systematically past the nosepiece have been 
reported by Welcker in 1853, Ha^mm in 1889, Canon in 1892, Klein 
in 1893, Friedlaender in 1897, Bezan 9 on and Labbe in 1904, Detto 
in 1906, Sahli in 1909 and Geissler in 1911. Today the perfected 
movable stage may be obtained from the various manufacturers 
under tlieir names, not those of the inventors! 

Counting Diaphragm. Diaphragms to set limits, fixed or adjust- 
able, to the counting field have been recommended by Cramer in 
1855 (perforated piece of tinfoil lying on the slide; contrast this with 
later diaphragms inserted in the eyepiece), Koch in 1878, Alferow’ 
in 1884 (metal or paper), Ehrlich in 1898 (Blenden-ocular, a Huy- 
ghenian eyepiece wdth a square stop wLich is capable of being varied 
in size by means of an e.xternal knob), Einhorn and Laporte in 1902 
(metal with a square hole subdivided by twm crossed threads), 
Biirker in 1905, Larrabee in 1906 (simple but practical, cardboard 
wdtli a hole cut out), Samut in 1909 (the aperture cut to coincide 
with the “four squares of the central platform of the counting 
chamber”), von Grutzner in 1912 (three square openings lying in 
one radius of the eyepiece, which is meant to be rotated to cover 
the field), Sheaff in 1912 (piece of end of a slide cut off, a small 
square ruled in' its center to afford a sufficiently restricted field for 
counting leukemic bloods, and this glass diaphragm placed m ocular). 
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Metz in 1914 (R small square in center, subdivided by crossed lines, 
much like the device of Einhorn and Laporte), Schirokauer in 1914 
(used the so-called Thoma-Metz counting ocular just described). 
Van Walsem in 1915 (tin square cut to correspond to the medium- 
size square of the Thoma ruling, i. e., one of the sixteen squares 
separated by the double lines). 

Dark Field. The proper illumination of the counting chamber 
is important, owing to the fact that the cells are in most cases 
unstained. The dark field has been discussed by Raehlmann in 
1905, Neumann in 1907 and 1908, Posner in 1908, Dietrich in 1908, 
Wiener in 1908, Leva in 1909, Biirker in 1913. The last named has 
emphasized the value of Abbe’s substage condenser and diaphragm 
in accentuating the colorless ruling of the chamber. 

Binocular Microscope. This instrument is beginning to be seen in 
medical laboratories. Its most striking advantage seems to be the 
greater comfort of using both eyes. Its history and characteristics 
have been extensively discussed by von Rohr in 1920. 

Theoretical Mathematics. The higher mathematical side of cell 
counting has been taken up by Abbe in 1879, Lyon and Thoma 
in 1881, Lyon in 1881, Gram in 1884, Reinert in 1891, Miescher in 
1893, Liebreich in 1905, Zuntz in 1905, Student in 1907, Biirker in 
1912, Ellermann in 1913, Aebly in 1919, Alder in 1919, Rohrer 
in 1919 and Kilgore in 1920. Under this heading are considered both 
the empirical error in the handling and observation on the part of 
the worker and also the so-called probable error in any given series 
of observations. 

The empirical error should be no larger than 4 per cent; that is, 
according to Emerson’s simple rule, a student should begin by count- 
ing blood from the same normal person daily at the same hour until 
successive results differ by less than 200,000. Experienced men 
report better figures: Cramer in 1855 claimed 1.6 per cent, Abbe in 
1879 felt that 3 per cent was assured if one counted 5000 cells. 
Reinert in 1891 got 4.6 per cent, Tiirk in 1902 got 3 per cent, 
Biirker in 1912 got 1.8 per cent and Ellermann in 1913 got 3 per 
cent. A different ''error” is attained in part, owing to usage of the 
word by different men for a different mathematical constant. For 
example, two counts satisfying Emerson’s rule would be 5,000,000 
and 5,200,000. The second varies from the first by 2 in 50, giving 
a 4 per cent error; or under another interpretation one might say 
each count varies from their mean, which is 5,100,000, by 1 in 50 or 
2 per cent. Any of these results is obviously excellent compared 
with the 5 to 10 per cent error put up with, according to Rohrer in 
1919, in most clinical methods. 

^ In practice the most important use of the mathematical calcula- 
tion of the probable error is to decide whether a variation in two 
consecutive counts is truly significant or whether it must be dis- 
carded as falling within the limits of tlie knomi likeliliood of varia- 
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tion: three times the “probable error.” For the actual method of 
calculation, reference must be made to one of the articles cited or 
to a modern text-book such as Yule’s Statistics. 

^ Diluti^ Solutions, This subject is so large that the following 
list, imlike the rest I have compiled, makes no attempt to be com- 
plete. Of the many writers included in the bibliography mention 
may be made of: Hayem in 1875, Gowers in 1877, Toison in 1885, 
Mayet in 1887 (eosin for staining reds brilliantly; osmic acid), Muir 
in 1891, ZoUikofer in 1900, Simon and Spilmann in 1904 (further 
study in eosin for red cells), Riebes in 1905, Rous in 1907, Dunger 
in 1910, Pitfield in 1911, Hill in 1912, Gelbart in 1912, Zapf in 1913, 
Callison in 1914, Jorgensen in 1914, Van Walsem in 1915, Diner 
in 1917 and McJimkin and Charlton in 1918 (new stain for differ- 
ential count). 

The consensus of opinion' favors Hayem’s solution for red cell 
counting, e. g., Biirker in 1905 and 1911, Sternberg in 1905, Boston 
in 1905, von Domarus in 1912, Tiirk in 1912, Champy in 1913, 
Morris in 1913, Sahli in 1914, Williams in 1915, Webster in 1916, 
Wood in 1917, McJimkin in 1919 and Naegeli in 1919. In the 
community where I live Gower’s fluid is the one generally used, 
apparently owing to the influence of Cabot’s monograph in 1904. 
Toison’s solution is recommended by Greene in 1917 and Simon in 
1918. 

For white cells the favorite remains the simplest — acetic acid, 
0.5 per cent. ' 

I should like to express my obligation to Dr. John W. Farlow, 
the librarian, and to Miss Marguerite E. Campbell, both of the 
Boston Medical Library, for invaluable help in tracing references. 

CHRONOLOGICAL BIBLIOGRAPHY OF CELL-COUNTING TECHNIC. 

This list is supplementary to Burker's, discussed on page 527, and with that covers 
the literature completely, I believe. For the reader of this paper it would be more 
conv'enient to have the two lists consolidated, but space forbids. 

1665 

Hooke, R.: Micrographia, London, 1665, Observ'ation 9: Of Fantastical Colours, 
pp. 48 - 68 . 

1701 

Newton, I.: Opticks, London, 1704, Advertisement 1, p. 3; and Observation 2; 
Rings of Colours, p. 121. 

1802 

Young, T.: On the Theory of Lights and Colours, Bakerian Lecture, Philosophical 
Transactions, London, 1802, p. 12. 

1853 

Welcker, H.: J. G. Dingler's Polytcchnisches Journal, 1853, 130, 267, Table 4. 
Figs. 21 and 22. 

1855 

Cramer, A.: Nederlandsch Lancet, 1854-1855, Ser. 3. 4, 453-478, with^ plates: 
also inadequately summarized in five lines in Jahrcsbericht d. ges. Med., 1855, 1, 34, 
and in Schmidt's Jahrbuchcr d. in- und ausland. ges. Med., 1855, 95, 14. 

1805 

Mantegazza, : Del globulimct o, Milano. 1805;_re\acwed by Mnli-ssez, L.: 
De la numOration des globules rouges du sang, Paris, 1873, p. 10. 

1807 

: cf. Malassez 1872 and 1873. 
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1872 

Malassez, L.: Comptes rendus et.mSmoires de la Soc. do Biol., 19 Oct. 1872, 5' 
Serie, 4, (24), 213; and 23 Nov. 1872, S. 5, vol. 4, p. 236. 

1876 

Keyes, E. L.: Am. Joun. Med. Sc., Jan, 1876, 71, 17. 

1878 

Koch, R.: Deutsche med. Wochenschr., 26 Oct. 1878, 4, 531; .also in Gesaramelte 
■Werko, Leipzig, 1912, 1, 80. 

1879 

Henry, F. P., and Nancredc, C. B.: Boston Med. and Surg. .1., April, 10, 1879, 
100, 489. 

Thoma, R.: cf. Abbe, E.; Sitzungsberichte der Jenaischen Gesellschalt fiir 
Medicin und Naturwissenschaft filr das Jahr 1878, Sitzung am 29. November; Jena 
1879; also in Jenaische Zeitschrift fiir Naturwissenschaft, 1879, 12, (N. F. 5), Supple- 
ment-Heft, xcviii. 

1881 

Hagedorn, : Verhandl. d. deutsch. Gesellsch. f. Chir., Berlin, 9 Apr. 1881, 10, 
pt. 2, 55; also Arch. f. Idin. Chir., 1881, 26, 783. 

1882 

Hagedorn, : Verhandl. d. deutsch. Gesellsch. f. Chir., 3 June 1882, 11, pt. 2, 
172; also in Arch. f. klin. Chir., 1882, 28, 522. 

1884 

Einhorn, M.: Inaugural-Dissertation, Berlin, 21 Mch. 1884. 

Gilbert, A., and Lyon, G.: Archives gdndrales de mddecine, Nov. 1884, vii® S., 14, 
583, and Dec. 1884, viP S., 14, 713. 

1885 

Hagedorn, ; Medical News, Mch. 14, 1885, 46, 305. 

Geppert, : Gasanalyse, Berlin, 1885, p. 13. 

1887 

Mayct, : Comptes rendus Acad, dcs Sciences de Paris, 14 Nov. 1887, 105, 943; 
and Lyon mddical, 27 Nov. 1887, 56, 407. 

1890 

Koch, R.; Deutsch. mod. Woch., 13 Nov. 1890, 16, 1029, 

1891 

Gabritschewsky, G.; Centralbl. f. Bakt., 5 Sep. 1881, Abt. I., Orig. 10, 249. 
Daland, J,: Fortschritte der Med., 15 Oct. 1891, 9, 823; and 1 Nov. 1891, 9, 867. 

1892 

Gacrtncr, G.: Allg. Wiener mediz. Zeitg., 8 Nov. 1892, 37, 513. 

Bethc, M.: Morphologisohen Arbeiten, ed. by Schwalbe, G., Jena, 1892,1, 207. 

1893 

Luzet, C.: in G. M. Debove and C. Achard’s Manuel de mddecine, Paris, 1893, 
2, 467. 

1894 

Gryns, : Zittingsvcrsl. d. Kononkl. Akad. v. Wetcnsch., Amsterdam, 24 Feb. 
1894, cit. by Hamburger, H. J.: Osmotischer Druck, Wiesbaden, 1902, 1, 443. 

Eijkman, C.: Jaarversl. v. h. laborat. v. pathol. Anat. en Bacteriol. te Weltcvxcden 
1894; cit. by Hamburger. 

1895 

Timofejewsky, D. J.; Centralblatt fiir allgem. Pathol., 23 Feb. 1895, 6, 108. 

Voit, F.: Zeitschrift fur Biologic, 1895, 31, (N. F. 13), 179. 

1890 

Eijkman, C.; Arch. f. path. Anat., 9 Mch. 1896, 143, 450. 

Oliver, G.; Lancet, June 20, 1896, 1, 1703. 

Beck, G.: Acrztlichc Technik (Bcilage zur Zeitsclir. f. Krankenpflege) , July 1896, 
18, 100. 

Weiss, J.: Hamatologischc Untersuchungen, Wien, 1896. 

1897 

Wright, A. E.: British Med. Jour., May 15, 1897, 1, 1214. 

Durham, H. E.; Edinburgh Med. Jour., 1897, (44), N.S. 2, 351. 

Lc^T. J.: Aerztliche Polytechnik (Beilnge zur Zeitsclir. f. Krankenpflege), 1897, 
19, 149. 

1898 

Schafer, E. A.: Text Book of Physiologj'. Edinburgh and London, 1898, 1, 149. 

1899 

Kroiug, G.: Verhandl. dos Congr. f.Jnn._Mod., 11-14 April 1899, 17, 569. 
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1900 

Voigt, : Aerztliche Technik (Supplement zur Zeitschr. f. Krankenpflege). Jan 
1900, 22, 12. 

Widal, F., and Ravaut, P.; Comptes Rendus et Mem. Soc. de Biol., 30 June 
1900, 62, 648, 651, 653; and 13 Oct. 1900, 62, 838. . 

1901 

Laignel-Lavastine: Bull, et mem. Soc. med. des Hopitaux, 21 June 1901, 3' S. 
18, 704. 

1902 

Einhora, M., and Laporte, G. L.; Medical News, Apr. 19, 1902, 80, 741. 

Joffroy, A., and Mercier, E.: Jour. Mental Pathology, Oct.-Nov. 1902, 3, 58. 

1903 

Kramer, J. D.: Am. Jour. Insanity, July 1903, GO, 107. 

Brion, A.: Central blatt f. Allgemeine Pathologic und Pathologische Anatomie, 
15 Aug. 1903, 14, 609. 

Ebstein, E.; Milnch. med. Woch., 15 Sep. 1903, 60, 1601. 

Ewing, J.; Clinical Pathology of Blood, Phila., ed. 2, 1903, 35. 

1904 

Nissl, .: Centralbl. f. Nervenheilkunde, April 1904, 27, (N.F. 15), 225. 
Niedner, O., and Mamlock, G. L.; Zeitschr. f. klin. Med., 1904, 54, 111. 

Fuchs, A., and Rosenthal, R.: Wiener med. Presss, 30. Oct. 1901, 45, 2061 ff. 
For illustration of ruling see Frazier, C. H.: Surgery of the Spine, New York and 
London, 1918, p. 177. 

1905 

Raehlmann, E.: Wiener med. Woch., Jan. 1, 1905, 55, 30. 

Determann, .: Verhandl. derKong. f. inn. Med., 14 Apr. 1905, 22, 477. 
Barker, K.; Munch, med. Woch. 9 May 1905, 52, 912. 

Bunting, C. H.; Johns Hopkins Hosp. Bulletin, June 1905, 16, 222. 

1906 

Larrabee, R. C.: Boston Med. and Surg. Jour., May 24, 1906, 164, 577. 

Einhorn, M-: The Post-Graduate, July 1906, 21, 670, translation of his German 
Inaugural-Dissertation, Berlin, 21 March 1884. 

Simpson, C. E.: Jour. Michigan Med. Soc., July 1906, 6, 367. 

Bunting, C. H.: Jour. Exp. Med., Oct. 12, 1908, 8, 625. 

Murphy, E. V., and Strodl, G. T.; N. Y. Med. Jour., Oct. 27, 1906, 84, 844. 
Detto, C.: Zeitschr. f. wissensoh. Mikroskopie, 1906, 23, 301. 

Keim, L.: Lehrbuch der Bakt., Stuttgart, ed. 3, 1906, p. 175. 

Laruelle, L.: Jour, de Neurol., 1906, 11, 576. 

Kuster, E.: Centralbl. f. Bakt., 1906, I. Abt., Orig. 40, 271. 

1907 

Boggs, T. R.: Jour. Am. Med. Assn., Jan. 5. 1907, 48, 47. 

Student, Biometrika, Feb. 1907, 5, 351; rev. in Folia haematologica, March 
1908, 6, 430. 

Kapeller, .: Aerztl. Polytechnik, Mch. 1907, 29, 47. 

Schottelius, M.: Aerzt. Polytech., Apr. 1907, 29, 56. 

Rous, F. P.: Am. Joun. Med. Sc., Apr. 1907, 133, 567. 

Neumann, A.: Zentralbl. f. Physiol., 18 May 1907, 21, 102. 

Hess, AV.: Milnch. med. AA^ochenschr., 6 Aug. 1907, 54, 1590. 

Nageotte, J., and Riche, A.: in Cornil and Ranvier's Manuel d’histologie patho- 
logique, Paris, ed. 3, 1907, 3, 211. 

Nageotte, J., and Le^’yWalensi, Comptes rendus et mem. de la Soc. de Biol., 
7 Dec. 1907, 63, 603. 

1908 


Hirt, R.: Aerztl. Polytechnik, June 1908, 30, 81. 

AViener, E.: AViener klin. AA’’och., 19 June 1908, 21, 910. 

Neumann, A.: AA^ener klin. AVoch., 2 July 1908, 21, 989. 

AVeichardt, W.: A'’erhandl. d. Gesellsch. deutsch. Naturforscher, 23 Sep. 1908, 
) 588 

Fuchs, R. F.: Sitzungs-Berichte der physik.-med. Sozietat in Erlangen 1908, 
), 206. 

Dietrich, .: Folia haematol., 1908, 6, 190. 

Wolll M • Centralbl. f. Bakt., 1908, i. Abt., Orig. 46, 648. 

’ 1909 


Hirschfeld, H.: 
Hirschfeld, H.: 
band 1, p. 253. 


Berl. klin. AA'och., 8 Mch. 1909, 46, 499. 

Die Deutsche JGiqik, Berlin and A'ienna, 1909, 12, Erg.Anzungs- 
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Munzer, E., and Bloch, F. : Med. Klinik, 14 Mch. 1909, 6, 400. 

Pappenheim, A.: Berliner Hiimatologische Gesellschaft, 11 May 1909, in Folia 
Haematologica, June 1909, 8, 90, 

Leva, J.: Berl. klin. Woch., 24 May 1909, 46, 901. 
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Buchanan, R. J. M.: The Blood, London, 1909, 05, 
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1910 

Gsmond, A. E.: Jour. Am. Med. Assn., Jan. 8, 1910, 54, 124, 

Seymour, M.: Jour. Am. Med. Assn., Feb. 5, 1910, 64, 467, 

Thomas, J. B.: Jour. Industrial and Engineering Chem., July 1910, 2, 330. 

Stitt, E.R.: Philippine Jour, of Science, July 1910, 6 B, 233. 

Weichardt, W.; Zeitschr. f. Immunitatsforschung, 27 July 1910, Grig. 6, 049. 
Bunnell, S.: Jour. Am. Med. Assn., Aug. 13, 1910, 65, 590. 

Bass, C. C.: Med. Rco., Sep. 24, 1910, 78, 538. 

Galambos, A.: Wien. klin. Woch., 8 Dec. 1910, 23, 1748. 

Kakowski, A.; Deutsch. mod. Woch., Dec. 22, 1910, 36, 2391. 
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Fuhrmann, F.: Ibidem, p. 1278. 
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Kempff.R.: Id., 1,25. 
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Permin, C.: Hospitalstidende, 18 Jan. 1911, 54, 03. 
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Pitfield, R. L.: N. Y. Med. Jour., July 8, 1911, 94, 90. 
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Maddox, R. D.: Jour. Am. Med. Assn., March 1, 1913, 60, 663. 

Lenzmann, R.: Med. Klinik, 13 Apr. 1913, 9, 587. 
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Right-sided endocarditis (fetal endocarditis) is familiar to all. 
Vegetations on the tricuspid or pulmonary valves in association 
with similar lesions on the valves of the left side of the heart are 
not rare, as autopsy statistics certify. But primary acute endo- 
carditis confined to one or another of the valves of the right heart 
is infrequent. 

Osier, in his Gulstonian Lectures, analyzed 209 cases of endo- 
carditis and found the right heart alone involved nine times only. 
He mentions it as a rare finding and still more rarely diagnosed. 
Among 21,000 autopsies at Guy’s Hospital, endocarditis confined 
to the tricuspid valve was encountered twelve times. At BelleWe 
Hospital among a series of 6800 autopsies primary tricuspid endo- 
carditis was met with four times. 

References to the lesion in text-books of medicine and even in 
monographs are scant indeed. Mackenzie dismisses it by simply 
mentioning its rarity. Herz does likewise. Hirschfelder calls atten- 
tion to the rarity of organic tricuspid insufficiency in contrast to 
the frequent finding of relative insufficiencj". The latter, he asserts, 
is probably present in every djing or failing heart. He calls atten- 
tion to the fact that primary tricuspid endocarditis is usually a 
malignant endocarditis, a statement which is confirmed by other 
statistics. An unfavorable prognosis, therefore, usually follmvs its 
diagnosis. According to Broadbent the relative tricuspid insuffi- 
ciency" is usually not accompanied by a murmur unless the insuffi- 
ciency is extremely marked. Striimpell refers to the lesion as follows: 
‘^Endocarditis on the tricuspid valve is seldom seen except as a 
secondary affection in old cases of heart disease. In a case of acute 
ulceration in a growm man seen by us the process w'as confined 
exclusively to the tricuspid valve and there were very many embolic 
abscesses in the lungs. This may be considered a great rarity.” 

The diagnostic problem which the condition presents is not 
without interest. Its rarity and obscure symptomatology on the 
one hand and the diflerentiation from the often present relative 
tricuspid insufficiency on the other make diagnosis oftentimes 
impossible. It is the intention of this paper to consider certain 
points in the diagnosis of- this lesion. A more extended discussion 
on the diagnostic problem of tricuspid insufficiency is given in Young 
and Cotter’s paper. 
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The percussion of the right heart and auscultatory symptoms of 
the tricuspid area do not aid us, chiefly because of the signs given 
by mitral disease and relative tricuspid insufficiency. However, the 
associated phenomena in other structures are of sufficient impor- 
tance, at least to the extent that if found we shall be placed on 
our guard and suggest the possibility of this lesion. Of these the 
jugular pulse is most often present; less frequently a liver pulse, 
though in Young and Cotter’s paper the order was reversed. But 
to distinguish between a jugular pulse of organic origin and one due 
to relative tricuspid insufficiency is impossible except occasionally 
during therapy. Relative tricuspid insufficiency is due to poorly 
contracting heart muscle. If upon the administration of digitalis 
the heart muscle improves the physical signs of relative tricuspid 
insufficiency (loss of pulsations, loss of congestion, loss of murmurs 
and diminution in area of cardiac dulness) become less marked or 
disappear entirely. The danger of mistaking such improvement for 
healed valve disease must not be overlooked. The reverse obtains 
in organic disease. With improvement in the muscular contractions 
the physical signs become more marked (due to a larger volume of 
blood being thrown back). Tlie jugular pulse, due to tricuspid 
insufficiency, is a systolic pulse, and while not absolutely diagnostic 
is usually present only in tricuspid incompetency. Like all venous 
pulses it is produced by a slowly distending vessel. During the 
systole of the right auricle when the latter is emptying, systolic 
emptying of the jugular does not occur because of the back flow of 
the blood, and hence the vein remains distended in systole, in 
contradistinction to the normal jugular pulse and that due to 
congestion, as in mitral disease, for example, in which circum- 
stance the jugular vein does empty itself, producing a negative 
pulse during systole. The sign, therefore, in tricuspid insufficiency— 
either relative or organic — is a jugular systolic (positive) pulse. 

The hepatic venous pulse must not be confounded with aortic 
impulse transmitted to the liver. The latter is a short, very quickly 
appearing and disappearing impulse. The venous pulse in the liver 
is slow, markedly retarded and always in tu'o phases, the time 
relationship being presystolic-systolic. It can usually be felt best 
when the abdominal muscles are relaxed and deep palpation is 
possible. 

Manges described an interesting case of double mitral disease 
accompanied by tricuspid regurgitation, in which both the liver 
and the spleen pulsated. He could not account for the mechanism 
producing this phenomenon. 

Lung infarction, with or without abscess formation, is almost 
constantly present and generally leads to a diagnosis of broncho- 
pneumonia. 

Long-continued physical signs in the lung whicli are evanescent 
or rapidly changing, together >Hth the heart signs and associated 
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jugular and hepatic pulse^ should make us fairly certain of tricuspid 
endocarditis. 

The following five cases of primary acute tricuspid endocarditis 
presented several interesting points clinically and at autops 3 ^ The 
first four cases represent the Bellevue Hospital series; the fifth 
case was encountered among 429 autopsies in the American Army. 

Case I.— F. W., aged thirty-six years, admitted to Belle\Tie 
Hospital complaining of chills and fever for three weeks prewous. 
On admission the temperature was 104° F., respiration 28, pulse 120. 
There was dulness and diminished breathing at the right base 
posteriorly. Tentative diagnosis: Pneumonia. , The patient 
remained in the hospital for twenty-five days, during which time 
he ran a septic temperature, with rapid breathing and pulse aver- 
aging 120. The sputum was at times profuse and blood-tinged. 
Physical signs of the heart showed a systolic murmur about 2.5 cm. 
to the right of the apex, which was in the fifth space. No venous 
or hepatic pulsations noted. 

At autopsy each pleural cavity contained about 400 c.c. of sero- 
fibrinous fluid. The pleural surfaces of both lungs were covered 
with a fine fibrin deposit, underneath which there were many large 
and small petechias. The left lung on section presented a glazed 
surface in the upper lobe, with slight increase in fibrous tissue. 
At the apex there were several calcareous tubercles. The lower 
lobe presented a dark reddish surface from which considerable 
blood exuded. The right lung presented a similar picture to the 
left except that there was a large wedge-shaped, dark reddish, 
sharply circumscribed area in the lower lobe. The bronchi on 
both sides were congested and contained about 30 c.c., of blood- 
stained serum. 

The heart was of normal size and its surface showed a few 
petechim. The tricuspid ring admitted four fingers. The middle 
leaflet of the valve was the location of a large, cauliflower-like 
vegetation which extended down the chordte tendineae to the 
papillary muscles. The remaining valve segment showed old thick- 
enings and scamngs. The remaining valves of the heart were 
entirely normal. The foramen ovale was patent, the right ventric- 
ular cavity somewhat dilated and the heart muscle pale brown m 
color. The coronary vessels are normal. The aorta showed a few 
small atheromata at its commencement. 

The surface of the liver was smooth. On section it showed marked 
fatty infiltration. 

The spleen was large, soft and grumous in appearance. 

The remaining organs showed no changes worthy of note. 

Anatomical diagnosis: Acute tricuspid endocarditis; patent fora- 
men ovale; double serofibrinous pleurisy; hemorrhagic iifiarction 
of right lung; purulent bronchitis; healed apical tuberculosis; fatty 
infiltration of liver; acute splenie tumor; septicemia. 
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Case II. — S. F., aged twelve years, admitted to Bellevue Hospital 
January 28, 1906, died February- 12, 1906. Patient had had high 
fever and was delirious for one week previous to admission. General 
examination on admission showed a poorly nourished body ; the skin 
and mucous membranes were pale; a few petechife were seen in 
the conjunctive and over the chest. The temperature was 104.2° F., 
respiration 36, pulse 124. Scattered bronchial breathing was noted- 
over both lungs. This continued with occasional areas of dulness to 
flatness until death. The heart was slightly enlarged to the left by 
percussion and a loud, blowing systolic murmur was heard at the apex. 
Distinct pulsation was noted in both jugulars. There was little 
or no sputum. The temperature remained high, the pulse continued 
rapid and respirations became more labored. The patient developed 
a swelling over the right shoulder and right hip-joint, which was 
painful and tender, but showed no pus on aspiration. Blood culture 
showed the Staphylococcus pyogenes aureus. The white blood count 
was 18,200; polymorphonuclears 86 per cent.; the urine was full 
of albumin and casts. Diagnosis: Malignant endocarditis-septicemia. 

At autopsy the pericardium was covered with a thick, shaggy 
film and contained about 100 c.c. of thin, purulent fluid. The heart 
was somewhat large and the muscle was pale and flabby. The 
endocardium was' smooth. The right leaf of the tricuspid valve 
showed an area of thickening about 5 mm. in diameter, beneath 
which the valve was adherent to the right ventricle. Along the 
margin of this leaf there were many small verrucous vegetations 
and one large pendulous, reddish-gray, thrombotic mass which 
projected into the ventricular cavity. The remaining leaves of this 
valve were normal. The remaining heart valves were normal. 
The coronaries showed no lesions. The aorta was normal. 

The lungs on the surface showed a number of sharply circum- 
scribed, depressed and purplish areas which, on section, corresponded 
to hemorrhagic infarcts. In the center of several of these there were 
one or more minute yellowish foci. The parenchyma of the lung 
in the lower lobes showed considerable congestion and edema. 
The bronchi were slightly injected. 

The spleen was markedly enlarged. On' section it was dull 
reddish in color and fleshy in appearance. 

Both kidneys on section showed numerous miliary abscesses on 
the cortex and in the substance, each surrounded by a prominent 
hemorrhagic zone. 

The right tonsil on section showed a yellowish, purulent focus 
about 5 to 10 mm. in diameter. 

Anatomical diagnosis : Purulent pericarditis ; acute tricuspid endo- 
carditis; miliary abscesses of lungs and kidneys; hemorrhagic infarc- 
tion of lung. 

Bacteriology: Staphylococcus pyogenes aureus obtained from 
the spleen. 
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Case M., white, aged sixty-eight years, was admitted 

to Beilevue Hospital on July 14, 1910, with a history of swelling 
of the abdomen and extremities, chills and fever of several weeW 
duration. Examination revealed an elderly, emaciated female, 
with moderate edema of the lower extremities. The heart was 
not enlarged by percussion, the sounds being faint but clear. The 
lungs showed bronchoyesicular breathing in both upper lobes, with 
many fine rales scattered through both organs. The temperature 
was 102° F., pulse 120, respiration 24. The abdomen was promi- 
nent and there was an umbilical hernia which was ulcerated and 
through vrhich a hard mass could be felt. There was no tenderness 
or rigiditjA The abdomen was flaccid; no fluid was found. During 
her stay in the hospital the patient became progressively worse, 
the signs in the lungs spread, the heart became irregular and a 
systolic murmur developed over the tricuspid area. Urine: Acid; 
sp. g., 1.012; trace of albumin and granular casts. Patient died 
on July 30, 1910. Diagnosis; Ovarian tumor; nephritis; pneumonia. 

Autopsy. The body was that of a very rhuch emaciated white 
female. The skin was pale and there was no edema of the subcu- 
taneous tissues. There was a large umbilical hernia, the mass 
protruding for a distance of from S to 10 cm., the apex being 
ulcerated and exuding fluid on pressure. The abdominal wall was 
considerably thickened by dense connective tissue to which a large 
tumor mass wms adherent, occupying the entire anterior and lateral 
portions of the abdominal caHty. On dissection this mass was found 
to be a large raultilocular cystadenoma attached to the right broad 
ligament. A diffuse serofibrinous exudate wms present. 

Both lungs showed cicatrices and areas of interstitial pneumonia 
at their apices. The left lower lobe was reddish in color, firm and 
smooth on section. The branches of the pulmonarj’’ artery of the 
left lung were the seat of reddisli, soft thrombi which were firmly 
adherent in places. The right lung was likewise the seat of thrombi 
and small areas of lobular pneumonia. The bronchi were extremely 
congested and partially filled with mucopurulent exudate. The 
longitudinal striations were prominent. The upper lobes were 
pale and inelastic, the lower lobes dark, congested and edematous. 

The pericardial sac contained about 100 c.c. of clear fluid. 
The heart was small and the vessels tortuous. The tricu^id valve 
showed a vegetative growth about S mm. in length, ndth small 
ulcerative areas surrounding it. The remaining heart valves were 
normal. The heart muscle was pale and very flabby, with some 
prominent whitish delineations. 

The kidneys were small and contracted, tlie cortex normal, 
pjnamids indistinct and the surface granular. 

'The remainder of the autopsy was irrelevant. 

. Anatomical diagnosis: Multilocular cystadenoma of the riglit 
ovary; acute tricuspid endocarditis; chronic interstitial pncurno- 
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nitis; lobular pneumonia; emphysema; chronic bronchitis; clironic 
interstitial nephritis. 

Case IV.— W. S., aged fifty years, laborer, was' admitted to 
Bellevue Hospital on October 14, 1914. The wife of the patient 
stated that he had caught cold five days previous to admission a,nd 
that fever and cough steadily increased. Physical examination 
revealed a moderately developed and poorly nourished adult male, 
acutely ill. The right eye was entirely destroyed;^ the left pupil 
was regular and reacted to light and accommodation; no ptosis. 
The pulse was regular and of good force and volume. The vessel 
walls felt thickened and tortuous. Blood-pressure, 135. The apex-, 
beat was heard in the sixth left interspace, four inches from the 
midsternal line. Pulsation was also felt in the fifth space in palpable 
thrills. The heart sounds were clear and of fair muscular quality; 
no murmurs heard; pulmonic second sound accentuated; right 
border of heart not obtained. Respirations were labored and expan- 
sion of the right chest diminished. In the left chest the percussion 
note was resonant. The breath sounds were bronchovesicular. 
Numerous eoarse bubbling rales were heard laterally and over the 
lower lobe, chiefly at the base. Fremitus was increased at about 
the angle of the capsula. Right chest: Down to the sixth rib there 
was flatness; bronchial breathing with increased fremitus; many 
fine and coarse rales were present. Below this the note was resonant 
and the breath sounds bronchovesicular. Posteriorly, from apex 
to base, there was flatness, increased fremitus and bronehial breath- 
ing, with many fine and coarse rales. No pleural friction heard. 

The abdomen was markedly distended and tjunpanitic; there 
were no palpable masses and no rigidity or tenderness. Tlie liver 
was palpable two fingers’ breadth below the free border of the ribs 
in the nipple line. 

The patient perspired freely. There was a scar on the left side 
of the face and scalp and numerous petechite over the body. There 
was no edema or swelling. The face, ears and extremities had a 
cyanotic tinge. 

Bones and Muscles. Limitation of extension at both elbows; 
slight irregularity in bone at right ankle. 

Head. Rachitic; furrow between frontal bases. 

Promsional Diagnosis. Lobar pneumonia (right). 

On October 15 the patient was considerably worse. Cyanosis 
and dyspneic respirations more marked; perspiration very profuse. 
Died at 4.40 p.m. on October 15, 1914. 

Urine. Acid reaction; albumin; granular casts; sp. g., 1.018. 

Temperature, 102.8° F. on admission; remained at 102° until 
death. Respiration, 36 to 48. Pulse, 120 to 144. 

Blood culture was positive for pneumococcus. Wassermann 
reaction four plus. 

Auioj)sif. The body was that of an elderly white male, 100 cm. 

VOU 1G2, NO. •!. OCTOBEH, 1921 19 
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in length, of fair nutrition and well-developed musculature. The 
right eye was absent. There were numbers of petechise distributed 
over the body. 

^ The lungs were firmly adherent by dense fibrous adhesions. The 
right lung was, the seat of a massive pneumonia — the upper por- 
tion in the stage of gray hepatization, the lower in the red hepa- 
tized stage. The left lung was very edematous and showed a small 
area of consolidation (about 4 cm. in diameter), which was some- 
what soft and necrotic. The bronchi were intensely congested. 

The heart was large. The right auricle was markedly distended 
by a blood-clot. The tricuspid valve was considerably thickened 
and showed a few minute verrucous vegetations on its auricular 
surface, averaging about 1 mm. in diameter. The pectinate muscles 
in the right ventricle were prominent and the papillary muscles 
were hypertrophied. The wall of the right ventricle was about 
5 mm. in width. The remaining valves were normal, as were also 
the coronaries and aorta. The left ventricle was hypertrophied. 

The spleen was small, friable and grayish-red in color. The 
kidneys were grayish red in color, the cortex sw'ollen and tlie 
markings indistinct. 

Anatomical diagnosis: Lobar pneumonia (right); bronchopneu- 
. monia (left); pulmonary edema; acute bronchitis; acute tricuspid 
endocarditis; chronic valvulitis (tricuspid); chronic adhesive pleu- 
ritis; septicemia. 

This case in all probability represents vegetations developing 
on a weakened valve, the seat of a former rheumatic process. 


Case V. — O- C., male, mulatto, aged twenty-five years, was 
admitted to Belleme Hospital on November 28, 1918, complaining 
of fever and pains in the chest. His temperature was 104°, pulse 
120, respiration 30. There was scattered dulness and bronchial 
breathing over the right lower and middle lobes and over the left 
lower lobe. A diagnosis of bilateral lobar pneumonia was made. 
The patient stated that he had had a “ cold” for two weeks pre^^ous 
to admission, with chills and fever, and had suffered from rheuma- 
tism and tonsillitis frequently for six or seven years past. 

The signs in the chest continued until December 10, when they 
became less marked, though an area of bronchial breathing was 
noted in the right axilla. During this time the patient expectorated 
profusely, at first blood-tinged, later pmulent. Toward the middle 
of the month the chest was almost clear, but on December 30 there 
were small areas of dulness and bronchial breathing throughout 
both lungs. The heart was negative. These signs continued, with 
varving intensity, imtil January 28, when 300 c.c. of thin, yellowish, 
purulent fluid were aspirated from the right chest. On February 1 
the patient was operated on for empyema. He did not improve 
after the operation and died on Febniary 4. 

Durinf^ the entire illness the patient had a tjqiically septic tem- 
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perature, ranging from 100° to 105.4° F. His pulse was rapid, 
averaging 120 to 130; respirations were likewise always rapid. 
He was very restless, often irritable, and lost a good deal of weight. 
His sputum was profuse and frequent attacks of coughing annoyed 
him very much. He was delirious at times. Of the laboratory 
examinations, unfortunately, it was possible to find only a urine 
report which showed albumin, casts, pus and epithelium. No 
blood cultures were taken, neither was the empyema fluid cultured. 
The clinical diagnosis was lobular pneumonia and empyema. 

Autopsy. The body was that of a slender adult mulatto, 179.5 
cm. in length, poorly nourished. The external configuration and 
development of the body and its appendages were normal. Rigor 
mortis was marked. There was an incised wound 1.5 cm. long in 
the right posterior axillary line, in the seventh interspace and a larger 
but similar wound in the tenth interspace in the back. The dis- 
tribution of hair was abundant, coarse, black, short and kinky. 
There were a few superficial scars over both tibise. The conjunctivse 
were pale; the sclerje clear; the pupils equal, regular and contracted; 
no petechise. The ears and nose externally were normal. The lips 
were excoriated, the teeth in fair condition, the tongue dry, fur- 
rowed and covered with a brownish coating on the surface. There 
were old operative scars over both inguinal regions. 

The thymus was replaced by fat. The ribs were normal. Many 
firm and several loose fibrous adhesions on the right side formed 
numerous encapsulated sacs which contained yellowish purulent 
fluid. In the left chest there were about 200 c.c. of cloudy fluid 
which contained fibrin flakes. A few easily destroyed adhesions 
were present at the apex, but the base was firmly adherent to the 
diaphragm. 

The precordial area measured 12 cm. across. The pericardial 
sac contained 5 to 10 c.c. of clear, straw-colored fluid. The heart 
was large, especially the right side, weighing about 450 gm. A few 
petechife were present in the posterior epicardium. The muscle 
was soft and flabby and pale, yellowish brown in color, measuring 
18 mm. in width at the base of the right ventricle. The tricuspid 
valve was covered almost everj’Avhere by numerous verrucous vege- 
tations, especially on the posterior cusp where the vegetations 
had pyramided with its apex directed downward, hanging free in 
the cavity of the ventricle. There were a few minute verrueie on 
several of the chordfe tendinete. The remaining valves were per- 
fectly normal. The fossa ovalis was without a foramen. The coro- 
nary vessels were not opened but their commencement was normal. 

The left lung was covered with a thin purulent fibrin, and there 
were many subpleural hemorrhages. The organ was rather firmly 
adherent at the base. The right lung was covered with a shaggy 
fibrinous exudate. On section both lungs presented an irregularly 
firm, reddish-gray, mottled surface, exuding frothy fluid in many 
places. In about a dozen places in each lung tliere were firm, sharply 
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pircumscribed, dark hemorrhagic areas, manj^ of them pjTamidal 
in shape and yarjnng in size from 1 or 2 cm. to 4 or 5 cm. At the 
base of the right lung posteriorly, and near the surface there was 
an area about 3 cm. in diameter, soft and necrotic, presenting 
multiple miliary abscesses which contained yellowish purulent fluid. 
The bronchi were intensely congested. The lymph nodes were 
anthracotic, large and succulent. 

The spleen was large, weighing 600 gm. It was soft and, on 
section, presented a dull red, fleshy and grumous surface in which 
the lymphoid structures were not recognizable. 

The right kidney on section presented near its lower pole an 
encapsulated area, about 2.5 cm. in diameter, containing some 
.opalescent fluid. In the pelvis of this kidney there was a large 
irregular, tri-branched browmstone and several smaller stony 
granules. The pehds and upper part of the right ureter were 
nioderately injected. On both kidneys the capsule bulged but 
stripped off readily. The cortex was red and swollen, the pyramids 
prominently delineated. The ureter on the left side was normal. 

The remainder of the autopsy was irrelevant. 

Anatomical diagnosis: Acute tricuspid endocarditis; cardiac 
hjTpertrophy; fatty infiltration of myocardium; multiple pulmonarj' 
infarcts; lobular pneumonia; pulmonary edema and congestion; 
acute bronchitis; empyema; adhesive pleuritis (left base); h>T)er- 
plastic splenitis; renal calculus; pyonephrosis; acute parenchyma- 
tous degeneration of kidneys; septicemia; operative wounds of thorax. 

Bacteriology. Cultures were made from the heart valve and 
from a lung infarct, and both show^ed Streptococcus hemolyticus 
in pure culture. 

Spnimary. 1. Five cases of tricuspid endocarditis are herewitli 
reported. 

2. The lesion is rare. 

3. Bacteriologicallj", the lesion is associated with different varie- 
ties of activel}^ pathogenic microorganisms. 

4. Lung emboli or abscesses are practically invariably present. 

5. The prognosis is extremely unfavorable, the average duration 
of life from onset of sjnnptoms being two to three months. 
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THE TREATMENT OF SYPHILIS. 

By H. S. Newcomer, M.D., 

PENNSYLVANIA HOSPITAL, PHILADELPHIA. 

In 1919 there was published an article by Newcomer, Richardson 
and Ashbrook^ in which the present writer gave certain tables cover- 
ing the status of some patients in the salvarsan clinic of the Pennsyk 
vania Hospital. These patients were divided into what essentially 
were two groups: patients who had had considerable salvarsan and 
others who with less salvarsan had, however, started treatment in 
the primary or secondary stage. The net result of these tables was 
to leave the impression which the writer then expressed that the 
securing of a permanently negative Wassermann reaction was a 
relatively infrequent occurrence. Of 46 patients with 10 to 42 doses 
of salvarsan only one could be considered as permanently negative 
and he started treatment with a primary infection. Of 18 patients 
with primary and secondary lesions hardly a third were beginning 
to appear in a favorable light. 

It has been possible to follow for a further appreciable period the 
story of 30 of these patients. The tables as published in 1919 
ended August, 1918. The present study ends September, 1920. 
Table I contains in full an account of the salvarsan they have 
received and the Wassermann reactions which they have shown. 
Lateral dots in the column of each patient denote where the 
report ended as given in 1918. From this table the reader can judge 
for himself as to the results of the treatment. The table also gives 
a summary of the condition of these patients, a judgment as to their 
probable present sustained serologic reaction, the total salvarsan 
they have had and the number of weeks which they have been under 
treatment. As reported in 1918, 24, or 80 per cent of these patients, 
were still positive. They had been under treatment for an average 
of forty-two weeks (primary and secondary thirty-five weeks, 
tertiary forty-six weeks) and had received an average of 109 deci- 
grams of salvarsan (primary and secondary 104, tertiary 112). 

During the subsequent period which is being reported these 
patients received 51 per cent more treatment (primary and second- 
ary 28 per cent, tertiary 72 per cent) over a period of time 139 per 
cent greater (primary and secondary 120 per cent, tertiary 150 
per cent) than the period first reported. Their Wassermann 
reactions have been followed for a somewhat longer time, 173 per 
cent, of the first period (primary and secondary 215 per cent, 
tertiary 146 per cent). Table II gives these data in another form. 

During this subsequent period of time the number of patients 
with apparently permanently negative Wassermann reactions has 
increased from G to 19 (primary and secondary 6 to 11, tertiary 0 to 


' Am. Jouu. Med. Sc., 1919, clviii. 141. 
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8) and of tlie tertiary patients four have become doubtfully nega- 
tive. Of the 30 patients 63 per cent have an established negative 
Wassermann (prunary and secondary 85 per cent, tertiary 47 per 
cent), 13 per cent (primary and secondary 0, tertiarj^ 23 per cent) 
are doubtfully negative and 27 per cent are still positive (primary 
and secondary 15 per cent, tertiary SO per cent). 

TABLE II. — SUMJIARY OF TREATaiENT. 

Primary and 


All patients. secondary. Tertiar 5 '. 
Average salvarsan, first period . . 309 304 112 

Average salvarsan, to date . . . 364 134 193 

Average weeks, first period ... 42 35 46 

Average weeks, to date .... 99 77 117 


The figures give the average per patient of decigrams of salvarsan during the 
respective periods and the number of weeks during which it was administered. 

In this very decided change for the better the lapse of time seems 
to be a very important factor. The increase in time under observa- 
tion far overshadows the additional treatment received. 

But first one should compare the situation of these 30 patients 
with that of the patients reported by Anderson^ in his Table II. 
We will omit from his table those patients who are among my 30 
(those marked with an asterisk). The remaining 28 patients form 
a group as to amount and length of treatment and care of observa- 
tion quite similar to the 30 patients of this paper. Of the 28 patients, 
10 are cases of primary and secondary syphilis. The 28 patients 
have been under treatment for an average of 109 weeks (primarj" 
and secondary 74, tertiarj" 129) receiving an average of 124 deci- 
grams of salvarsan (primary and secondary 120, tertiary 127). 
Probably 16 out of the 28 patients, or 57 per cent, have an estab- 
lished negative Wassermann (primary and secondary 40 per cent, 
tertiary 66 per cent). For the priraar3’^ and secondary cases this is 
a relativelj" poor showing. It can perhaps he partly accounted for 
in that some late secondaries are included . F or the tertiary cases the 
situation is relativelj’^ a little better than with the tertiary patients 
of Table I. If the 4 doubtful patients of Table I are negative then 
the two groups of tertiarj^ patients are quite alike, one having had 
more treatment in less time. 

■ Broadly considered the present conditions of the two groups are 
really remarkablj’’ alike. If we combine them we get 23 patients 
with primary and secondary syphilis having had an average of 125 
decigrams of salvarsan over a period of seventj"-five weeks with 
66 per cent having an established negative Wassermann. There 
are 35 cases of tertiary syphilis having had an average of 161 deci- 
grams of salvarsan over a period of one hundred and twentj'-foiir 


• Am. Jour. Med. Sc., 1921, clxii, SO. 
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weeks with about G5 per cent having an established negative 
Wassermann. 

As Anderson^ has pointed out, the patients of his Tables VI and 
VII make a very good therapeutic showing, but it is the experience 
of the clinic that patients under observation for such lengths of 
time not infrequently become positive again for a longer or shorter 
period. In addition they were somewhat peculiarly selected. The 
patients so far discussed were chosen from the records of the clinic 
because they had considerable salvarsan. After removing them 
the patients of Tables VI and VII were chosen as residual patients 
with clearly negative Wassermanns. These latter patients there- 
fore of necessity have had less treatment than the patients already 
discussed. It is nevertheless striking that so many of them have had 
repeatedly negative Wassermann reactions. 

There are 28 patients in these two tables. They have had an 
average. of 76 decigrams of salvarsan (secondary 74, tertiary 79) 
over a period of sixty-four weeks (secondary 46, tertiary 87). By 
referring to Table II it will be seen that this is somewhat less salvar- 
san than that received by the 30 patients of this table during the 
first period but the time is appreciably longer. 

It seems that the most striking information to be derived from a 
study of these statistics is that time plays a very important factor 
in the treatment of syphilis. The patients must have a certain 
amount of salvarsan, from 120 to 180 decigrams and its administra- 
tion in appropriate doses must be spread over a considerable period 
of time. That factor in treatment which varies with the stage of the 
disease is not so much the amount of salvarsan as the length of time 
over which it is to be administered. In primary and secondary 
syphilis the salvarsan should be administered within a period of 
about a year and results may be expected within the next half year. 
In tertiary syphilis the treatment is to be spread over a greater 
period of time, two to three years before results may be expected. 
These statements can only be considered as generalities. Individual 
patients vary greatly and furthermore no one would suppose that, 
having arrived at this point, the treatment should be stopped. 
Further treatment is advisable for all of these patients. How much * 
and for how long future judgment must decide. 


’ Loc. cit. 
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A MEMORANDUM ON THE OCCUPATIONAL STUDY OF 
SYPHUJS, WITH SPECIAL REFERENCE TO FARMERS. 

By John H. Stokes, M.D., 

ASSOCIATE PROFESSOR OF DERMATOLOGY AND BTPHILOLOGT, THE MAYO FOUNDATION, 
UNIVERSITY OP MINNESOTA, 

AND 

Helen E. Brehmer,. 

STATISTICAL ASSISTANT IN SECTION ON DERMATOLOGY AND SYPHILOLOGY, MAYO CLINIC, 

ROCHESTER, MINNESOTA. 

Erom the Section on Dermatology and Syphilology, Mayo Clinic. 

In January, 1919, the authors published' an account of a clinical 
investigation of syphilis in 100 railroad men examined in the Section 
of Dermatology and Syphilology of the Mayo Clinic. At this time 
it was planned to extend the work to similar clinical studies of 
syphilis made on the personnel of other occupations with a view to 
determine whether occupation as such could serve as a factor of 
predisposing or modifying influence in the course of the disease. 
With a view to securing a type of person whose mode of life was as 
different as possible from that of the railroad man, farmers were 
selected for the present group. A survey of 100 patients whose 
present and past occupation had been that of farmer or farm laborer 
has disclosed a very striking similarity between the two groups. In 
the table the two groups of fifty railroad men each who comprise 
. the first survey are compared with 100 farmers. The slightly lower 
incidence of frank neurosyphilis in the farmers and other minor 
variations among the various details of the statistical compilation 
are the only differences apparent. None of these differences is 
sufficiently marked to justify the conclusion that syphilis among 
farmers as seen at the Mayo Clinic differs in any essential particular 
from syphilis as seen in railroad men. 

Two questions at once arise in the interpretation of such a result: 
(1) Were we in examining 100 farmers with sjqjhilis really examin- 
ing an occupational type of the disease? (2) Did we not merely 
examine a medically selected type of the disease in persons who 
because of the character of their symptoms and the relation of the 
medical profession to the general problem of sj'philis inevitably 
gravitated to a diagnostic group for the final interpretation of symp- 
toms whose anomalous character prevented a diagnosis by the 
general practitioner? On careful consideration of these questions 
we have reached the conclusion that we were in all probaiiility 
dealing witli the general problem of the diagnosis of sj-philis, and 
especially of late sj^ihilis, and not with the peculiarities of siphilis 
in any special occupational tjq>e. In order to reach a correct inter- 
pretation of the possible modifications in the course of s^-pliilis 

> Stokes, J. H., and Brehmer. Helen E.: Syphilis in railroad men. Jour. Indust. 
Hygiene, 1920, i, 419-427. 
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induced by occupational factors the investigation must evidently 
be carried to the group and not be based on a study of that portion 
of the group which for one or another reason may be attracted to a 
center for medical examination. 

The reaching of this conclusion does not for a moment invalidate 
the significance of om findings in those members of a given group 
whom we have examined. It is fully as important as ever for us to 
realize that railroad men with active neurosyphilis and with grave 
cardiac lesions are engaged in the operation of trains and in other 
work involving responsibility for the safety of the travelling public 
and the property of their employers. The farmer at his plow may 
fall a victim to cerebral hemorrhage with perhaps less serious con- 
sequences to the immediate physical safety of the public. 

In the parallel columns presented in the table we have, therefore, 
a cross-section of syphilis as it is observed in a general diagnostic 
clinic such as that from which this material is taken. A number of 
the conclusions dravm from our previous papers may be drawn with 
equal reason from our study of farmers. The limited value of the 
history of infection and the blood Wassermann test in the diagnosis 
of the medical manifestations of the disease is again apparent. The 
masked onset of syphilis and gonorrhea falls to an average of 18 per 
cent. The slightly lower percentage of positive spinal fluids and 
of neuxosyphilis in the farmers is possibly due to the fact that taking 
the cases at random led to the inclusion of several more cases of 
primary and secondary sjqihilis among the farmers than among the 
railroad men. The conspicuous absence of a history of secondary’’ 
manifestations in both groups seems to confirm the aphorism that 
the patient with severe secondary manifestations is fortunate rather 
than otherwise, since he is the only one who receives enough treat- 
ment to protect him against late complications. The very striking 
correspondence of pupillary and nemological findings in the two 
groups again points to the fact that the profession at large is not 
as yet utilizing to their full value the clinical earmarks of the dis- 
ease produced by its encroachment on the nervous system. 

Conclusions. 

1. A survey of sjq>hilis in 100 farmers whose records were taken 
at random from the files of the section of dermatology’’ and syqjhil- 
ology in the Clinic reveals no distinctive difference between the 
clinical picture of the disease in farmers and that in railroad men. 

2. This result is not to be interpreted as precluding the possi- 
bility of special occupational types in the disease. For the deter- 
mination of such tyq)es the investigation must be taken to the groups 
instead of subjecting the group to a species of unconscious medical 
selection involved in resort to a diagnostic clinic. 

3. The. figiucs given in the table therefore present essentially the 
diagnostic problem of late syphilis in general medicine. They sue- ' 
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gest furtHer that physicians at large could profitably give less atten- 
tion to the history of infection and the serum Wassermann test and 
more attention to the spinal fluid' test and to the physical and 
especially the neurological and ophthalmic findings in their effort 
to recognize late syphilis and to interpret the medical picture pre- 
sented by a given patient. 


COMPARISON OF DUPLICATE SURVEYS OF TWO GROUPS OF FIFTY RAIL- 
ROAD MEN EACH, AND ONE GROUP OF ONE HUNDRED 
FARMERS. 


Railroad men. 


First series. 

Second series. 

Fanners. 


Per cent 

Per cent 

Per cent 

Cerebrospinal fluid positive .... 

64.0 

79.0 

51.7 

Lues, central nervous system 

79.5 

83.0 

68.5 

Lues III, cardiovascular 

18.7 

20.0 

12.0 

Blood Wassermann negative .... 

57.0 

58.0 

43.0 

Blood Wassermann positive .... 

43.0 

42.0 

50.0 

Wassermann weak positive .... 

4.0 

2.0 

7.0 

Use of alcohol 

75.0 

61,0 

55.0 

Hcavj'- drinkers 

36.0 

33.0 

32.0 

History of lues II unobtainable . 

62.5 

60.0 

60.0 

Lues recognized at some time 

55.0 

57.0 


Age of onset late sjTnptoms — over thirty 

78.0 

75.0 

70.7 

Gonorrheal history positive .... 

80.0 

73.0 

52.0 

Gonorrhea only 

24.0 

19.0 

12.0 

Symptoms appearing from six to twenty 
after infection 

71.0 

67.0 

46.0 

Percentage infected by the age of thirty- 
two years 

91.0 

81.0 

77.0 

Wassermann on men under twenty-five 
years will reach 

70.0 

60.0 > 

61.0 

Sterile or pathologic marriages 

44.0 

50.0 

32.0 

Age on entry — patients between thirty- 
five and forty years 

32.0 

36.0 

(of 59) 

19.0 

Concerned in operation of trains 

76.0 

70.0 


Concerned in operation of engines 

36.0 

36.0 



St5I ftom atology. 


Gastric 

Not suggestive of lues . 
Headaches and head pains 

Cardiac 

Diplopia and poor vision 
Mdaise, weakness . 
Shooting pains . 

Bladder (subjective) 

Ncia'ousncss 

"Do I have syphilis?” 

Laryngeal .... 

Rheumatism . 

Ataxia (subjective) 

Girdle pain . . . • 

Dizziness .... 
Loss of consciousness . 


28.0 

22.0 

25.0 

18.0 

24.0 

8.0 

16.0 

16.0 

13.0 

14.0 

16.0 

4.0 

14.0 

10.0 

16.0 

12.0 

8.0 

10.0 

10.0 

20.0 

19.0 

JO.O 

4.0 

13,0 

8.0 

4.0 


8.0 

6.0 

4.0 

8.0 

6.0 

4.0 

4.0 

18.0 

7.0 

4.0 

6.0 

13.0 

4.0 

4.0 

16.0 


(paresthe.sia) 

2.0 

S.O 

13.0 


7.1 

10.4 
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Objective Exaiiiination. 


Abnormal knee reflexes 

• ♦ • • 


65.1 


79.0 

73.7 

Abnormal Acliilles reflex 



78.1 


62.0 

61.9 

Romberg positive . 



38.0 


42.0 

50.7 

Speech defect . 



15.7 


17.0 

11.0 

Mental symptoms . . 



38.4 


38.0 

41.6 

Paresthesias 



55.8 


51.3 

41.0 

Ataxia (objective) . 



36.8 


36.3 

41.0 

Bladder (objective) 

47.5 

Eye Findings. 


20.5 

31.0 

“Slow” reflexes . 

. 25 . 0 per cent, of 48 cases 

21.7 of 78 

cases. 

Ai-gyll-Robertson pupils 

. 37.0 

(t 

“ 48 

tt 

32.0 of 78 

tt 

Unequal pupils . 

. 14.5 

it 

“ 48 

ti 

23.8 of 67 

ti 

Irregular pupils . 

. 14.5 


“ 48 

ft 

26.8 of 67 

tt 

Muscular paralyses . 

. 12.5 

<t 

48 

tt 

10.5 of 67 

it 

Fundus changes . 

. 26.5 

U 

“ 34 

tt 

4.4 of 67 

ti 


THE HEART IRREGULARITY CALLED “SINO-AURICULAR 

BLOCK.” 

By S. Calvin Smith, M.S., M.D., 

PHIEADEEPHIA. 


Introduction. While examining recruits to determine their cardio- 
vascular fitness for military service, my attention was attracted by a 



ExiiiiiiT A. A Normal ElcctrocardioRram. (Presented for comparison with the 
illustrations which follow.) The P wave, which is the representative of auricular 
activity, is followed by the ventricular complex 0-R—S—T. The R wave represents 
initial activity at the base of the ventricles; the T wave is believed to represent final 
actmty at the base of the ventricles. From the endine of the T wave to the bogin- 
ning of the P wave is the rest period of the heart. Normally, each T-P or diastolic 
period is equal in length or nearly so. In the condition called '' sino-auricular block” 
the ?— P intcrv.al suddenly becomes of a length much greater than the usual rest- 
period between heart-beats. 


form of heart irregularity which frequently appeared following exer- 
cise in healthy youths of the athletic type. The exercise test wliich 
was prescribed for cardiovascular examinations consisted in hopping 
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100 times on one foot; such effort could be expected to raise the 
pulse-rate approximately forty beats, and the healthy heart returned 
to its preexercise-rate well within the time-limit of two minutes. 
The majority of the pulse-rates returned to the preexercise status 
by a gradual decline in rate. There were some instances, however, 
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Exhibit B. The Heart Irregularity Called “ Sino-auricular Block.” Five- 
year-old Child; Record Taken Three Months After Illness from Diphtheria. “A 
peculiar disturbance of the heart's action, . . . consisting of dropped beats, 
... in irhich the auricular beat is lost as ■well as the ventricular. The rhythmic 
action of both auricle and ventricle is disturbed by a cycle of unusual length, the long 
cycle being approximately the length of — usually somewhat shorter than — two normal 
cycles. It is ushered in by slight quickening of the whole heart and is succeeded by 
cycles which, while at first a little long, shorten up until the usual length of the cycle 
is reestablished. . . . The P~R interval is usually prolonged but shortens again 

after each long diastole.”* 

C 







Exhibit C. Sinus Arrhythmia. Sinus arrhythmia, which is physiological in 
childhood, may be confused with “sino-auricular block” unless one remerabere that 
in sinus arrhidlimia the rate gradually decreases on expiration and increases on inspir- 
ation (as noted in the above figure). Also in sinus arrhj-thmia the iiregularity dis- 
appears when the breath is held; but in “sino-auricular block” holding the breath 
causes no change in the “dropping” of beats. 


in which this gradual decline in rate did not occur; the pulse would 
fall precipitately from a rate of 132 in the first ten seconds following 
exercise to a rate of perhaps 98 twenty seconds aftenvard; ten 
seconds later the pulse might moimt to 120; such oscillations in 
rate-return would continue until the preexercise-rate was reached 
and maintained. It was customarj- for some of the army examiners 

* Quoted from Lewis’s Mechanism and Graphic Registration of the Heart-be.st, 
1920. 
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to refer to the pulse which gradually declined as “ a pulse that slid 
down;” the other variety was described as “a pulse that skipped 



1 : ; . , ; '■ j'.. ! . i . ■ 




Exhibit D. Auricular Premature Contractions. Premature contractions origi- 
nating in the auricles produce an irregularity which on casual glance may simulate 
that of “sino-auricular block.” On closer inspection, however, it will be observed 
that the P (auricular) wave is either changed in direction (P^P") or buried in the T 
wave of the preceding ventricular complex (P^. It is also usual to find that the 
•period of dislurhance plus the distance of the sttlfsequenl compensatory pause is not equal 
in length to the distance of two uninterrupted cardiac cycles. 



Exhibit E. “Sino-auricular Block” Probably Due to .Atropin. Four-ycar-old 
child acutely ill with diphtheria. The irregularity was not present on admission to 
the hospital (Fig. E-1), but was manifest twenty minutes after the hypodermic 
administration of strj’chnin 0.01 gr. and atropin O.OOC7 gr. (Fig. E-2). Rate of Fig. 
1, 130. Rate of Fig. 2 approximately, 105. Within an hour the irregularity had 
disappeared. 

down” to tlie preexercise-rate. This “ skipping” form of arrhj'thmia 
during the rate-return from exercise was rather frequently 
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encountGred and a line was given to it in our printed cardiovascular 
blank records in order that the irregularity might be properly ap- 
praised. Inquiry developed the facts that this type of arrhythmia 
was not present before exercise, not present during sustained physical 
effort, not present in the quiet hours of physical rest, not noticeable 

F 






Exhibit F-l. “Sino-auricular Block,” Eighth Day of Convalescence. The pulse 
irregularity -which the resident physician had discovered in a diphtheria convalescent 
eight years of age all but disappeared at the time of the electrocardiographic study; 
Lead II, however, shows an isolated instance of sino-auricular block. Heart-rate. 



Exhibit F-2. Same Patient .as Exhibit F-); Patient Dozing. “Sino-.auricular 
block” appeared every third or fourth beat, in all three leads. Heart-rate averages 
75. 


when the patient was dozing off to sleep— the arrhythmia was evi- 
dently not present at any other time than following the return of rate 
from forced and sudden exercise. Needless to say, in such re- 
cruits there was no evidence of cardiocirculatorj' damage or they 
would not have been accepted for service. 
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The lyregulaiity in Convalescence. Upon return to civil practice 
and during a series of studies at a hospital for contagious diseases 
I noted the same type of pulse irregularity in children— present, 
however, under conditions other than exercise. This irregularity 
could be identified electrocardiographically as “sino-auricular 
block.” (See Exhibit B .) Being noticed for the most part in children 
who were in the diphtheria ward the irregularity was naturally 


G 
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Exhibit G-1. Same Patient as Exhibit F; Child Mentally Stimulated. The 
irregularity was made to disappear by exercising the patient. Rate, 128. 

G— 2 





r.ri' 





Exhibit G-2. Same Patient as Exhibit F; Day before Discharge. The throat 
cultures were finally negative and the child was told that he would be sent home. He 
was not inclined to go and was pensive when these records were taken. “Sino-auric- 
ular block’’ is most apparent in all leads. Heart-rate averages 75. 

believed to be of pathological significance and perhaps premonitory 
of higher grades of heart-block. However, as the electrocardio- 
graphic records began to accumulate (see Exhibits E, F, G, H) it 
was noticed that “sino-auricular block” almost invariably occurred 
(with the sole exception of Exliibit E) in children who were convales- 
cent from diphtheria, the duration of convalescence ranging from the 
second week to the third month of hospitalization. The children 
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were free from any evidence of cardiocirculatory fault other 
than this evanescent form of arrhjdhmia— they were convales- 
cents kept in the hospital either in order that the arrhjdhmia could 
be watched or else because the throat cultures were not yet negative 
following the attack of diphtheria. 


H 




Exhibit H-1. " Sino-auricular Block.” The six-year-old girl was contentedly 

resting when the records were taken. Sino-auricular block is marked through all the 
loads. Rate averages 75. 


H— 2 



Exhibit H-2. Same Child as H-1; patient fretting. "Sino-.-iuricular block” 
disappeared from the record. Rate 105. 

In the patient from whom Exhibits F and G were taken it was 
noticed that the arrhj’thmia could be made to appear or made to dis- 
appear in the manner stated in the legends below these records. 
Exhibit H shows the occurrence of “sino-auricular block” due to 
emotional disturbance alone. It is to be remembered that the con- 
valescent children from whom these records were taken were not 
receiving anv cardiac drugs. Exliibit E, however, shows "sino- 
auricular block” twentv minutes after the hypodermic administra- 
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tion of strychnin and atropin, thus suggesting that the latter drug 
is, in all probability, capable of producing a slowing in heart-rate 
(from 130 to 105) by the production of “sino-auricular block”— 
perhaps by its action on the vagus center. 

The observations so far made might lead one to conclude that 
“sino-auricular block” is an irregularity which in children is the 
result of or in some way associated with the toxins of diphtheria. 
That such is not the case is shown in Exhibit I, which record was 
taken from a child convalescing from an attack of mumps. Another 


i 



I 


Exhibit I. Mumps; Fourteenth Day After Parotid Swelling was Noticed. 
A six-ycar-old child, apparently well, yielded the above record of “sino-auricular 
block.” 


.1 



iiii.. 


Exhibit . 1 . Wliooping-cough: Thirteenth Day. A four-year-old child, between 
paroxysms of coughing, presented “ sino-auricular block" in the electrocardiogram. 

youngster, suffering from whooping-cough, yielded Exhibit J between 
infrequent paroxysms of coughing, indicating that “ s'no-auricular 
block” may be one of nature's methods of slowing the heart-rate 
when the heart-rate is for any reason accelerated— as it was acceler- 
ated, in this instance, by violent paroxysms of coughing. 

The Irregularity in Health.— In further support of the observation 
that “sino-auricular block” is probably natural to certain hearts, 
much as that other irregularity', sinus arrhythmia, is physiological 
in childhood. Exhibit K is offered in evidence. The records were 
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taken from a buoyant, active child of eight years. After hopping 
100 times on one foot there was noted the same type of arrhythmia 
as had been so frequently observed in military practice following 
the return of the heart-rate from exercise. 

This particular record, IC-2, is not so characteristic of sino- 
auricular block as are other of the illustrations; it may be contended 
that K-2 is an exaggerated sinus arrh 3 ’-thmia. If it proves to be so 
it illustrates that the border-line between the two conditions is not 
closely drawn and that one may merge into the other, thus placing 


K— 1 




K— 2 



Exhibit K. Healthy Child of Eight Years Before and After Exercise. After 
hopping 100 times on one foot an irregularity resembling "sino-aurfeuiar block” 
appeared in the record. ’ . 

both “ sino-auricular block’' and sinus arrhythmia on the same 
physiological plane. The record (K-2) seems capable of sino- 
auricular interpretation under the analysis given by I.ewis, which 
follows: 

“A peculiar disturbance of the heart’s action, . . . consist- 

ing of dropped beats, ... in which the auricular beat is lost 
as well as the ventricular. The rhjdhmic action of both auricle and 
ventricle is disturbed by a cycle of unusual length, the long cycle 
be hg approximately the length of— usually somewhat shorter than 
—two normal cycles. It is ushered in by slight quickening of the 
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whole heart and is succeeded by cycles which, while at first a little 
long, shorten up until the usual length of the cycle is reestablished. 
. . . The P-R interval is usually prolonged but shortens again 

after each long diastole.”^ 

Another record from an apparently normal youth of nineteen 
years is shown in Exhibit L. His previous history was negative, 
but he had accidentally discovered that a pulse irregularity was 


L— 1 



Exhibit L. HcaUby YouUi oS Hxnelcen Years; Bclore and After Exercise. 
After 100 hops on one foot an irrepniarity resembling “sino-auricular block” appeared 
in the record. 

fleetingly present at times when he was resting from a dance. After 
hopping 100 times on one foot the irregularity was recorded in 
Exhibit I.r-2. Weighed in the balance of judgment. Exhibit lu-2 tips 
the scales to sinus arrhythmia, again illustrating the resemblance 
between sinus arrhythmia and “sino-auricular block.” Exercise 
did not produce any cardiocirculatory distress in the child of eight 
years nor in the youth of nineteen years. Neither one at any time 

' Lewis, Thomas: 'Mechauisin and Graphic Registration of the Heart-bent, 1920. 
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had symptoms or physical signs of cardiocirculatory fault, nor was 
there any history of eirculatory embarrassment; yet both exhibited 
an irregularity following the exercise test of hopping 100 times on 
one foot. Evidently “ sino-auricular block” is a phenomenon 
natural to certain hearts as the pulse-rate returns to normal from 
the stimulation of exercise. I have also recorded the irregularity 
in the mother heart, in records taken during the tranquil period 
which follows the birth of the child. 

Literature. It is generally understood that “ sinp-auricular 
block” is a low grade heart-block, as capable of eventuating in 
block of higher grade as is any other low-grade interference with 
the passage of the impulse for contraction in its course along the 
conduction system from the paeemaker to the fibers of Purkinje. 
The literature on the subject is not extensive. Paul White, * in 
reporting one of seven cases seen at the Massachusetts General 
Hosp’tal in the past five years, presents records of a healthy athlete 
who exhibited “ sino-auricular block” after exercise, and quotes 
Levine’ as having noted the condition in four patients, three of 
whom had been taking digitalis. Levine collected fourteen cases 
from the literature, in seven of which there was the history of digi- 
talis administration. Brown^ reported a patient, eleven years of age 
and suffering from acute artliritis, in which atropin abolished “ sino- 
auricular block.” 

Conclusions. 1. “Sino-auricular block” is not as rare as the 
paucity of literature on the subject would lead one to believe. It was 
clinically suspected, with some degree of certainty, in scores of 
healthy young men in militaiy examinations; it has been cardio- 
graphieally proved to be present fourteen times in the last ten months 
of the writer’s experience. 

2. “Sino-auricular block” can be clinically suspected in a person 
whose pulse is irregular as the rate returns to normal after exercise 
and who is free from symptoms and signs of circulatory fault. The 
condition is to be differentiated from sinus arrhythmia and from 
premature contractions; in sinus arrhythmia the rate increases on 
inspiration and decreases on expiration, the irregularity disappearing 
when the breath is held. Respiration has no effect on the irregularity 
called “sino-auricular block.” Premature contractions may be 
associated with other evidence of cardiocirculatory fault; they dis- 
appear on exercise and do not usually recur for several minutes 
following increased physical effort; they are especially noticeable 
when the patient is at physical rest or falling asleep. A person whose 
heart exhibits prematiu-e contractions (particularly if they be of 
■s. ventricular origin) is usually conscious of the irregularity; the inter- 
mittency of “ sino-auricular block” produces no such subjective 
svTnptoms. 

= Arch. Int. Med., 1920, xxv, 120. 

» Ibid., 10 1C, x\Ti, 153. 

* Ibid., 1919, xiiv, 458. 
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3. “ Sino-auricular block” is not associated with nor is it the 
sequel of any one definite type of infective process. 

4. It is not necessarily dependent upon nor secondary to an infec- 
tive process, as it occurs in individuals who are well. 

5. In a rapid heart it was recorded within twenty minutes fol- 
lowing the hypodermic administration of strychnin and atropin. ^ 

6. It has been observed in persons who had no other clinical evi- 
dence or physical signs of cardiocirculatory disturbance. 

7. “Sino-auricular block,” in certain persons, can be made to 
appear following physical exertion, mental excitement or emotional 
strain; it may also follow the administration of drugs; it is therefore 
likely due to a change in nerve control of the heart. 

8. In seven of the eight patients whose electrocardiographic 
records are here shown there was no other evidence of cardiac dis- 
turbance in the graphic records (the exception being Exhibit H-2, 
which shows inversion of lead III). 

9. The premises above enumerated lead to the deduction that 
“sino-auricular block” is not a pathological condition, but is, in all 
likelihood, a physiological manifestation in certain hearts. As such 
its detection does not require drug interference nor does it furnish 
an indication for modifying the individual’s accustomed manner 
of living. 


BACTERIA ON SUBSIDIARY COINS AND CURRENCY. 

By Charlotte B. Ward, B.S., 

AND 

Fred W. Tanner, Ph.D. 

UUBANA, ILL. 

(Contribution Irom the Laboratories of General Bacteriology of the University of 

Blinois, Urbana, Rl.) 


The object of this investigation was to determine the numbers 
and types of microorganisms on the coins and currency being used 
in general circulation. The smaller values were used, since it 
was believed that tliege were passing more quiekly from one person 
to another. The significance of contact infection and infection by 
means of the hand has been well emphasized by many recent 
investigations, hloney is a medium which is received from all 
kinds of individuals, often Avith little regard that it may be a carrier 
of infection. 

Very little data arc available from which to draw conclusions with 
regard to the significance of coins in this relation. Most of the 
studies have been concerned with the pathogenic bacteria, and no 
study seems to have been made to determine just Avhat tj-pes of 
organisms are present on the coins. Some of the information 
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^has been deduced by analogy. Some have argued that money 
may be a carrier of disease bacteria simply because it passes through 
the hands and pockets of so many indmduals in a short time. 
Realizing this danger, some banks provide disinfectants Avith which 
the hands of those wRo handle money are disinfected. On the 
other hand it does not seem to be true that bankers are more 
liable to infection than others who do not handle onr mediums of 
exchange so constantly. The majority of reports on this subject 
are limited to investigations with pathogenic microorganisms. 

It has been repeatedly showm by recent investigators that infec- 
tion is very probable by handling contaminated materials. A 
similar study to the one reported in thife paper was conducted on 
postage stamps by Keilty and McMaster.^ They examined, fifty 
postage stamps and found only tvm of them sterile. With the 
possible exception of two cases no pathogenic organisms were foimd. 
They state that it is dangerous to lick stamps, since they are laden 
with bacteria which might include some of the pathogenic types. 
Postage stamps bear somewhat the same relation to the public 
that money does, although the constitution of them is quite differ- 
ent from that of coins. Stamps are used but once and are not 
handled by so many individuals, although the adhesive applied to 
them might be a favorable abode for microorganisms for relatively 
long periods of time. 

Park^ reported a few interesting investigations to determine 
whether money could be a carrier of pathogenic bacteria. He was 
interested especially in that which wms handled by persons knowm 
to have been infected wdth disease. Coins which were infected 
were found to carry living bacteria for a short time after infection. 
He took coins from children having diphtheria and tested them for 
living bacteria six hours later. Out of thirty-five pennies three 
had diphtheria bacilli. Out of seven nickels, streptococci were 
obtained from one and staphylococci from two. Out of four dimes, 
one contained streptococci and another staphylococci. Coins taken 
from tuberculous people and examined twenty-four and forty-eight 
hours later gave no living bacilli. Park’s investigations were con- 
ducted on coins Avhich ivere subjected to infection, while those used 
in this immstigation were from general eirculation. 

Hilditch® studied the bacteria on paper money. l^Tiile he does 
not say that soiled paper money may not spread disease, he asserts 
that there is not an authentic case on record in Avhich such trans- 
mission has been accurately proved. His investigations wcro 
carried out on tAA'enty-four dirty bills, with special efforts to identify 
the diphtheria and tubercle bacteria. His results were 
The number of bacteria on the bills varied from 14,000 to 586,000, 

■ Med Rcc., July 22, I91G. . _ 

= Money as a Carrier of Disease, Current Literature, May, 1901, xxxr.i. si'. 

1 Bankers' Magazine, 190S, Ixn-ii, 493. 
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with an average count of 142,000. He could notice no relation 
bet%veen the apparent dirt on the bill and the bacterial content. 
The cleanest bill had next to the largest number of bacteria while 
that which seemed to be the dirtiest had a -very small number of 
bacteria. Such w^as not the case with the bills examined in this 
investigation. In general there seemed to be a relation between 
the condition of the bill and bacterial content. On the new’’ bills 
few bacteria were found. Park found 135,000 bacteria on a dirty 
bill taken from a store. It seems probable that none of the mate- 
rials used in the manufacture of paper currency are iDactericidal. 

A similar investigation has been reported in the Medical Officer 
for May 1, 1920, from Great Britain, where the ability of coins to 
spread disease was tested by the use of five common pathogenic 
bacteria. Under the conditions of the experiment, the life of the 
organism on coins (copper and silver) was very short. The chief 
faetor aceounting for this was the germicidal action of the metals. 
It is concluded that coins may be regarded as negligible faetors in 
the transmission of disease. 

The technic used in the investigation reported herein was as 
follows: Glass-stoppered bottles containing 25 c.c. of water and 
about 5 grams of sand were sterilized in the autoclave and proved 
to be sterile by subsequent culture. The coins were placed in 
these bottles and shaken on a shaking machine for five minutes. 
After shaking the sand quickly settled and aliquot portions of the 
wash water were plated out in the usual laboratory media. Special 
attention was given to the lactose broth tubes, since it was desirous 
of determining the presence of any of the indicators of pollution. 
After incubation at 37° C. the colonies were picked from the plates 
and transferred to dextrose broth and agar slants. In order to 
simplify the cultural study and yet be able to group the baeteria 
which would be isolated the group number of the Society of Amer- 
ican Bacteriologists was used. This method allows the salient 
characters of the organisms to be shown without the use of some 
cumbersome cultural data or names. The following chart shows 
the meaning of each digit in the group number: 

100. Endospores produced. 

200. Endospores not produced. 

10. Aerobic (strict). 

20. Facultative anaerobic. 

30. Anaerobic (strict). 

1. Gelatin liquefied. 

2. Gelatin not liquefied. 

0.1 Acid and gas from dextrose. 

0.2 Acid witliout gas from dextrose. 

0.3 No acid from de.xtrose. 

0.4 No growth with dextrose. 
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.01 

Acid and gas from lactose; 

.02 

Acid without gas from lactose. 

.03 

No acid from lactose. 

.04 

No growth with lactose. 

.001 

Acid and gas from saccharose. 

.002 

Acid without gas from saccharose. 

.003 

No acid from saccharose. 

.004 

No growth with saccharose. 

.0001 

Nitrates reduced with evolution of gas, 

.0002 

Nitrates reduced without gas. 

.0003 

Nitrates not reduced. 

.00001 

Fluorescent. 

,00002 

Violet chromogens. 

.00003 

Blue chromogens. ' 

.00004 

Green cliromogens. 

.00005 

Yellow chromogens. 

.00006 

Orange cliromogens. 

.00007 

Red chromogens. 

.00008 

Brown chromogens. 

.00009 

Pink chromogens. 

.00000 

Non-chromogenic. 

.000001 

Diastatic action on starch, strong. 

.000002 

Diastatic action on starch, feeble. 

.000003 

Diastatic action on starch, absent. 

.0000001 

Acid and gas from glycerin. 

.0000002 

Acid without gas from glycerin. 

.0000003 

No acid from glycerin. 

.0000004 

No grondh with glycerin. 


The genus according to the system of Migula is given its proper 
symbol which precedes the number thus: 

■Bacillus coli (Esch.) Mig. becomes B. 222.111202. 

In Table I the group munbers for all of the bacteria which were 
found on coins are given. It is seen that most of the bacteria are 
aerobic spore formers. One hundred and ten strains were isolated 
from the coins examined, eighty-three of which produced spores. 
None were found which formed gas in dextrose or lactose. This 
is taken as e^^dence that the coins examined in this study were 
not contaminated or that the indicators of pollution used in microbi- 
ology were not Imng when the coins reached the laboratorJ^ I^o 
special procedure was used to collect the coins. Some were secured 
from the teller at the bank while others were taken at random from 
general circulation. 

In order to determine just how long bacteria could survive on 
coins, one hundred pennies and one hundred nickels were steriliMd 
bv shaking in 95 per cent alcohol and allowed to stand overnight. 
This treatment left the coins clean and in many cases bright and 
shinv. Thev were then rinsed in sterile water, placed m large 1 otn 
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Table I. 


Number of 



strains with 



common group 

Group 

Culture 

number. 

number. 

number.^ 

G 

111.2221012 

26, 28, 46, Bl, B24, B2G 

11 

111.2221032 

18, 45, 47, 50, 53, 63, 74, 76, 77, 79, 

1 

111.2221512 

51, 

1 

111.2221532 

37, 

10 

111.2221812 

3, 6, 8, 15, 19, 36, 38, 43, 68, B13 

” 1 

111.2222012 

B9 

2 

111.2222812 

1. 12 

1 

111.2223012 

49, 

1 

111.2232013 

5, 

1 

111.2233033 

52, 

4 

111.2321012 

10, 39, B17, B21 

2 

111.2321032 

B2, BC 

2 

111.2321812 

9, B14 

1 

111.2321832 

B7, 

3 

111.2322012 

21, 22, B18 

3 

111.2322812 

58, 75, 80 

1 

111.3221012 

B23, 

3 

111.3221812 

34, B4, B8 

2 

111.3231812 

57, 82 

4 

111.3321012 

40, 60, 61, B25 

1 

111.3331013 

BIG, 

3 

111.3331813 

23, 24, 41 

1 

111.3331813 

25 

1 

111.3333013 

35 

1 

112.2221032 

05 

1 

112.2223032 

07, 

1 

112.2223033 

04, 

1 

112.2233833 

55, 

1 

112.3332933 

2, 

1 

112.3333033 

54, 

1 

121.1331012 

27, 

2 

121.2221032 

69, 70 

3 

121.2221812 

B15, B19, B22 

2 

121.2221832 

71,72 

1 

121.2223012 

13, 

1 

121.3231012 

11, 

1 

121.3321012 

14, 

1 

122.2221012 

29, 

1 

211.2222032 

74, 

3 

211.2223033 

48, 50, 78 

1 

211.2223512 

59, 

1 

211.2223532 

BIO, 

1 

211.2223912 

68, 

1 

211.2321012 

20, 

1 

211.2321812 

16, 

1 

211.2331033 

32, 

1 

• 211.2333033 

42, 

1 

211.3222033 

30, 

1 

211.3321032 

B5. 

1 

212.2221012 

Bll, 

1 

212.2221932 

00. 

, 1 

212.2223032 

B3. 

1 

221.2221012 

B20. 


dishes, and sterilized in the autoclave. The coins in each dish 
were then inoculated with broth cultures of Bacillus prodigiosus. 
Bacillus typhosus, Bacillus colon and Bacillus anthracis. Ever^' 

* Thosi' culture nuniixTs marked “B” indicate bacteria isolated from currency. 
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three or four days one of the coins was tested for sterility by dropping 
it into dextrose broth and agitating for a short time. After the 
coin had remained in this first broth tube for a few minutes it was 
removed by sterile forceps and placed in a second tube. This was 
done in order not to secure any salts of the metals in the culture 
tubes to restrain development of the organism. The solutions in 
which the pennies were left indefinitely turned to a distinct green 
color, which indicated the presence of metallic salts. Bacillus 
anthracis was the only organism which remained alive for any 
length of time. It lived on pennies eighty days ; on nickels seventy- 
one days, when the experiment ended. This organism is a spore- 
former, and the fact that it is able to survive on coins confirms the 
presence of so many spore-forming bacteria on the coins which were 
taken from general circulation and analyzed for tj’pes of micro- 
organisms. 

From this'it seems that the metallic composition of the coin acts 
as a bactericide. It has been known for a long time that copper 
and silver are toxic to microorganisms. Park in the paper referred 
to above stated that the metals used in the coin tended to destroy . 
bacteria. He placed coins in broth and allowed them to remain 
for twenty hours, after which the broth was inoculated with bacteria. 
Park regarded the copper and nickel as good germicides, but the 
silver gave less activity. Coins w'hich were placed on gelatin heavily 
inoculated give a halo of sterility about them which would indicate 
-that the salts of the metal diffused into the medium and acted as 
disinfectants. Photographic illustrations of this were too unsatis- 
factory for reproduction in this paper. Similar data have been 
secured by other investigators. Friedenthal^ stated that silver has 
a 'decided bactericidal action. Colloidal silver was found to be 
twice as active as silver nitrate. A penny is made up of 95 per 
cent of copper and 5 per cent of silver and tin. A nickel has 75 
per cent of copper and 25 per cent of nickel. A dime has 90 per 
cent of silver and 10 per cent of copper. Lusini' states that although 
the disinfection activity of cations is not in direct relation to their 
atomic weights, the greatest disinfection activity belongs to those 
with high atomic -weights. According to Lusini, then, all of the 
metals used in making coins would possess bactericidal activity. 
Their strength as disinfectants when applied to coins is probably 
determined somewhat by the solubility of the salts formed as the 
coins pass through the different channels of commerce. It must be 
apparent that coins are able to have small amounts of salts formed 
on their surfaces as they are passed from one person to another. 
These probably act as the disinfectants. The germicidal action of 
the metals of the coins was well shown by pouring agar heavily 
inoculated with certain pathogenic bacteria over silver and copper 


s Biochem. Zeit., 1919, xciv, 47-68. 
* R. Acad, fisicrit, March 20. 1910. 


Chem. Absts., 1912. 240. 
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coins in Petri dishes. About each coin there was a halo where no 
growth occurred, while beyond this the organism grew abundantly.- 
Diffusion of the metallic ions probably restrained growth in the 
near vicinity of the coins. 

In order to determine whether the reaction of the medium in 
which the coins were placed exerted any influence on the amount 
of metallic salts which would be formed, pennies, nickels and dimes 
were placed in media having a neutral reaction and distinctly acid 
reaction. The results were somewhat different than were expected. 
In the acid broth, in most cases, there was good growth, while in 
the neutral broth there seemed to be less development. 

The number of organisms on coins is quite varied. Table II 
shows the nmubers of bacteria on pennies as they were taken from 
general circulation. No attempt was made to secure them from 
people known to be infected with disease. The coins were sub- 
jected to the same technic as described before. 


TABLE II.— NUMBER OF BACTERIA FOUND ON THIRTY COINS TAKEN 
FROM GENERAL CIRCULATION. 


Number of 
coin. 


Number of 
bacteria. 


1 . . 
2 . 

3 . 

4 . 

5 . 

G . 

7 . 

8 . 

9 . 

10 . 

11 . 

12 . 

13 . 

14 . 

15 . 

16 . 

17 . 

18 . 

19 . 

20 . . 
21 . 

22 . 

23 . 

24 . 

25 . 

20 . 

27 . 

28 . , 

29 . , 

30 . . 


2950 

12 

93 

56 

12 

12 

112 

37 

6 

18 

6 

25 

87 

G8 

81 

50 

0 ^ 

O’ 

25 

43 

25 

31 

18 

18 

00 ^ 

224 

62 

18 

31 

IS 


Nine paper bills were examined by shaking in bottles' containing 
sterile sand and water. There was a marked difference in the num- 
bers of bacteria ivliich were enumerated. The old bills were laden 

• O indicates no bacteria in 1 c.c. of w.ash w.atcr. 
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with great numbers of organisms while the new bills contained 
only a few bacteria. As stated above, Hilditch did not secure such, 
results. However, they are to be expected, since a new bill would 
have travelled through fewer hands and would not have had the 
opportunity for infection that an old bill would have. The defini- 
tion of an old bill and a new bill is by no means satisfactorJ^ 
Appearance is the only guide, and it is possible that a bill of recent 
engraving might by rough usage be made to look old. The group 
numbers for the bacteria isolated from the bills are included in 
Table I. 

Stimmary and Conclusions. There seems to be little basis for 
the belief that coins bear any close relation to the spread of disease. 
The indicators of pollution used in sanitary investigations were 
entirely absent on the coins used in this investigation. Thirty- 
seven of, the strains of microorganisms isolated from the coins were 
spore-formers, and probably spores are necessary before the organ- 
ism may perpetuate itself for any considerable length of time on 
coins. This may explain why none of the commonly accepted 
indicators of pollution were found. They are not spore-forming 
organisms, and consequently are destroyed by the action of the 
metals. Since the flora of coins seems to be made up almost entirely 
of microorganisms which form spores it is reasonable to assume 
that coins might function in spreading diseases, the etiological 
agents of which are spore formers. It was shown in this paper 
that Bacillus anthracis was able to live for eighty days on pennies 
and seventy-one days on nickels when the experiment ended. The 
greatest factor tending to control the tj-pes and numbers of micro- 
organisms on coins seems to be the metal of which the coins are 
made. Numerous instances are mentioned in the literature where 
it is shown that the metallic ions have a distinctly bactericidal 
effect. The same statement applies to certain of the salts of these 
inetals. It is undoubtedly true that coins which are passing from 
person to person in general circulation come in contact with acids 
and alkalies which were the formation of soluble salts on their sur- 
faces. These tend to keep down the bacterial flora and to probably 
exert a selective action, destrojdng the non-sporeforming organ- 
isms. Mold spores were isolated in a few cases. These probably 
are just as resistant as the bacterial spores, although they play a 
lesser role in the transmission of infection. 
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CASE OF MENINGITIS IN AN INFANT DUE TO A 
THREAD-LIKE DIPHTHEROID ORGANISM.^ 

By Milo K. Miller, M.D., 

ATyD 

M. W. Lyon, Jr., M.D., 

SOUTH BEND, INDIANA. 


The case of meningitis here recorded is of interest because of the 
rarity with which diphtheroid organisms are definitely concerned 
in causing pathological processes and of the still greater rarity with 
which they have been found in the cerebrospinal fluid. In a review 
of the diphtheroid organisms, Mellon^ quotes from the literature a 
case in which a diphtheroid had caused meningitis, and in a sjmoptic 
table (page 276), one of his forms of Bacillus hoagii was obtained 
from spinal fluid. More recently Dick® has described a case of 
meningitis due to a diphtheroid organism. The pleomorphic organ- 
ism described below cannot be considered an important cause of 
meningitis, but it is an addition to the list of organisms causing this 
condition and illustrates the value of making cultures of spinal 
fluids when obtainable. 

Clinical History. P. K., male infant, aged eighteen months. 
First seen by Dr. G. J. Geisler, of South Bend, Indiana, August 10, 
1920. At that time he had had a cough for six weeks; diagnosis, 
bronchopneumonia. Early in the morning of August 13 he seemed 
much improved and sat up and played ; later that morning he became 
rapidly worse, gradually becoming miconscious. Legs were very 
spastic. One of us (hl.K.M.) saw the patient in consultation in the 
early afternoon. The child lay quietly in bed with a fixed stare, 
apparently unconscious. Temperature, 105.4° F. Tjqiical Biot 
breathing with long periods of apnea. No strabismus; both pupils 
dilated; edema of both disks. Skin without eruptions; tissue turgor 
good. Slight general adenopathy. Slight cervical rigidity; no 
opisthotonos. Ears negative. Throat clear. Lungs showed area 
of relative dulness, suppressed tubular breathing and crepitant 
rales in the left interscapular region. Heart of normal size; sounds 
rapid and regular; no adventitious sounds. Legs extended and so 
spastic that reflexes could not be elicited. Kernig and Brudzinski 
signs doubtful because of spasticity. Blood leukoc\'tes, 7000. 
Lumbar puncture revealed fluid under greatly increased pressure. 
About 20 c.c. of cloudy fluid removed. Last tube of four, each con- 

’ Rt^^d at the Twenty-second Annual Mectins of the Society of American Bacteriol- 
opists, CIiicaRO, December 2S-30, 1020. 

* .lour. Bnct., 1017, ii, Sl-IOG, 2G9-.‘107 and 447. 4S7-.=i00. 

’ Jour. .\m. Med. .-Vssn., Januar.v 10, 1920, l.vsiv, S4. 
vox,. U'.2, NO. 4. — oCTonv.u, 1021 20 
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taining about 6 c.c., ivas mucb more cloudy than others and quickly 
fonned a web. Antimeningitis serum was not given pending the 
determination of exciting organism. Patient died about a half-hour 
after puncture. Autopsy refused. 

Micwsropic Emviinaiion of Spinal Fluid. Enormous number of 
leukocj'tes, mainly poljmiorphonuclears, but Ijnnphocjdes present 
as well. .Numerous Gram-negative bacilli of small size and with a 
tendency to bipolar staining, alwa 3 ’’s extracellular. Their small size 
and behavior to Gram-stain suggested Bacillus influenzm, especially 
in view of the previous diagnosis of bronchopneumonia; but influenza 
bacilli when present are ordinarily not found in spinal fluids in large 
numbers. 



Fig. 1. — ^Free-hand composite drawing of stained smear of spinal fluid, showing 
leukocytes and small Gram-negative bacilli. 


Culture of Spinal Fluid. The fluid in one of the tubes was 
planted on plain and on 10 per cent human blood agar and incubated 
aerobicall 3 ^ Within twentj'-four hours on each medium there 
developed munerous fine (about 0.2 mm. diameter), nearlj' colorless, 
grajdsh, round colonies. The blood of the blood-agar culture 
remained unchanged, hlicroscopic examination of each of these 
cultures revealed curious long, twisted, irregularlj'-shaped Gram- 
negative threads with onl.v a few bacillary forms. These thread-like 
forms were so surprising that the fluid of two other tubes was 
cultured similarly, and exactlj' the same results were obtained (Figs. 

2 and 3). , 1 1 i 

Characters of Organism. Transfers from these cultures to olofxi 

agar, to plain agar and to Loefiler serum at first gave thread-like 
forms still Gram-negative, but at times containing Grain-positivc 
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bodies within them and also bacillary forms with bipolar Gram- 
positive bodies (Fig. 4). Subsequent subcultures yielded bacillary 



Fia. 2. — Free-hand drawing of smear from first culture of spinal fluid, Gram-negative 
irregular unbranched threads and other irregular forms. 



I'lG. 3.— Free-hand composite drawing of smear from one of first cultures. Gram- 
negative irregular unbnmchcd threads and other irregular forms. Some of the 
threads show Gram-positive lx)dies. 


forms sometimes clubbed and slightly curved, nearly always with 
Gram-positive ends and segments; rarely forms not taking the 
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Gram-stain (Fig. 6). When stained with phenol-fuchsin and lightly 
decolorized by 10 per cent hydrochloric acid the ends and segments 
were acid-fast. The organism was kept alive for over two months 



Fig. 4. — Free-hand composite drawing of smear from one of first subcultures 
showing Gram-negative threads, some containing Grom-positive bodies; some show 
apparent branching. 



Fio. 5. — Left — ^Free-hand composite drawing of smear from one of later su^ 
cultures, showing clublxid Gram-negative bacill.aiy forms, a few Gram-positi'e 

Right — Free-hand composite drawing of late subcultures showing baciliao’ 
often slightly curved or clublwd, usutilly with marked Gram-positive and sligntiy 
acid-fast Iwdics, occasionally Gram-negative forms. 

on blood agar and plain agar, and it never reverted to the bizarre 

tlircad-like forms seen on first culturing. .. i . 

Tlxe organism grew equally well aerobietdiy and auaeroltictilly. 
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It produced no changes in purple milk. It did not ferment dextrose, 
mannite, lactose or saccharose in broth with litmus indicator after 
ten days of incubation. It produced no changes in Hussell double 
sugar medium with Andrade indicator. It did not cloud broth but 
formed a very slight sediment. It did not liquefy gelatin; grew 
along the entire needle track as small, discrete, yellowish-white 
colonies from about 0.2 to 0.5 mm. diameter. In its growth on 
solid mediums it never produced a confluent growth, always appear- 
ing as small, discrete colonies. It showed no motility in hanging- 
drop preparations. 

Cultures from the original spinal fluid yielded no growth after 
having been kept at room temperature for three days. At first the 
subeultures were transferred daily, but some of the later subeultures 
remained viable for two weeks. 

A Loeffier slant of one of the first cultures was inoeulated intra- 
venously into the ear vein of a rabbit and the animal remained 
perfectly well. A Loeffier slant of one of the first cultm’es was 
inoculated intraperitoneally. The animal remained well and at 
the end of a week was sacrificed. No pathology was seen in 
the peritoneum or elsewhere. Cultures from the peritoneum 
remained sterile. Subsequently another cavy was similarly 
inoculated with an agar slant of strictly bacillary forms. This 
animal remained well and was killed at the end of a week. It showed 
no pathology, and cultiues from the peritoneum remained sterile. 

Once the bacillary forms were planted in human cerebrospinal 
fluid. The fluid remained clear but contained a slight sediment, 
as in the case of broth cultm'es. Its moiphology was unaltered in 
the spinal fluid or in cultures made from it. 

Comment. As this organism does not appear to be strictly 
identical with any of the named organisms with which we are 
acquainted, or of which we have found descriptions, we suggest for 
it the name Corynebacterium trichodiphtheroide, in allusion to its 
original tliread-like growth and its subsequent marked diphtheroid 
appearance. Even at the risk of making sjmonjTns it seems better 
to bestow binomial names on unusual organisms than to refer to 
them as members of certain more or less evident groups. Bacterio- 
logical literature contains many examples of well-described species 
whicli have not been named by their dcscribers. Corynebacterium 
trichodiphtheroide falls in Mellon’s subgroup Bacillus hoffmanii, 
but it is certamly quite unlike the usual so-called Bacillus hoffmanii. 

Bergstrand’s^ unnamed corynebacterium isolated from a case of 
b-inphatic leukemia appears to be very similar to Corjmebacterium 
trichodiphtheroide in its mori)holog>'. Spirillary foims, however, 
were not found in our cultures. There are marked cultural differ- 
ences such as the absence of clouding and of pellicle formation in 


* .\c(a mcdica scandinavic.a, 1920, liii, 209-302, plates 1 to 4. 
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broth and the ready growth in gelatin stab and the ability to grow 
anaerobically in the case of the present organism. Bergstrand did 
not think his organism possessed pathogenic properties. 

Italian literature^ contains several articles describing cases of 
meningitis due to imnamed thread-like organisms. j\Iost of them 
occurred in infants, but a few were found in older children as com- 
plications of epidemic cerebrospinal meningitis. The organism we 
have described above presents some points of resemblance to those 
of the Italian authors, differing chiefly in its marked production 
of bacillary forms and in the readiness with which it grew on plain 
agar. The Italian organisms were much more thread-like. It is 
not impossible, however, that they may represent stages of diph- 
theroid organisms. 

Corynebacterium trichodiphtheroide appears to have certain 
points of resemblance to Smith’s® Bacillus actinoides and to Actino- 
bacillus lignieresi of Brumpt.'^ The diphtheroid organism recovered 
by Dick® from a case of meningitis was strict^, bacillary and of the 
type so commonly referred to as “a diphtheroid.” 

We do not think that this and the other tlnead-like organisms 
found in cerebrospinal fluid constitute a primary cause of menin- 
gitis, but probably represent cases in which the organisms have 
gained access to the meninges from some focus elsewhere in the body 
and that the meningeal symptoms have dominated the clinical 
picture. 

Summary. A diphtheroid microorganism named Coryejibacterium 
trichodiphtheroide was isolated as the causative agent in a case of 
purulent meningitis developing in an infant suffering with broncho- 
pneumonia. It appeared as a small bacillus in the spinal fluid, grew 
into irregular thread-like forms on first culturing, later becoming 
bacillarj’’ Avith Gram-positive polar bodies and segments of dipli- 
tlieroid type. It was not pathogenic for rabbits or cavies. 

‘ Rutclli, A.: Pcdiatria, October, 1915, xxiii, 713-71G, Figs. 1 to 3. Fabris, S.: 
Pediatria, 1920, xxviii. Kbarina-Marinucci, R.: Pc(^iatria, 1918, xxvi, 11. 
Sindoni, Maria: Pcdiatria, 1910, xxiv, 530-539. 

‘ .Tour. Exp. Med., 1918, xxviii, 333. 

^ Prficis de parasitologic, 1913, 2d ed., pp. 903-904. 

‘ Loc. cit. 
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Nutrition and Clinical Dietetics. By Herbert S. Carter, 
M.A., M.D., Assistant Professor of Medicine, Columbia Univer- 
sity; Associate Attending Physician to the Presbyterian Hospital; 
Consulting Physician to the Lincoln Hospital, New York; Paul 
E. Howe, M.A., Ph.D., Associate in Animal Pathology, Rocke- 
feller Institute for Medical Research; formerly Assistant Pro- 
fessor of Biological Chemistrj^ Columbia University, N. Y.; 
Nutrition Officer, Camp Kearny, California; Officer in Charge 
of Laboratory of Nutrition, Army Medical School, Washington, 
D. C., and Howard H. Mason, A.B., M.D., Instructor in Diseases 
of Children, Columbia University, New York; Associate Attending 
Physician to the Presbyterian Hospital; Attending Physician to . 
the Ruptured and Crippled Hospital, New York. Second edition, 
thoroughly revised. Pp. 681. Philadelphia and New York: 
Lea & Febiger, 1921. 

The pronounced changes that have occurred within the last few 
years in the subject of dietetics would certainly seem to make it 
essential that some authoritative discussion of this subject should 
be made available to the physician. Within a comparatively short 
time we have seen the introduction of marked variations in the die- 
tetic treatment of diabetes and gout, the high calory diet of typhoid 
fever and the newer knowledge of the deficiency diseases, to mention 
offhand just a few examples of the changes that have occurred in a 
comparatively short time, and which differ materially from the treat- 
ment of a few years ago. Furthermore our knowledge of the chem- 
istry of foodstuffs has also materially changed in the last few years. 
We know more about the constituents of food and their metabolism 
by the body than we did a short time ago, while our knowledge of 
those indefinite substances known as vitamines has developed 
entirely within the past few years. In spite of the fact that much 
of this material is contained in the first edition, published three 
years ago, yet such changes have occurred in this time that an 
extensive revision is deemed necessary in order to keep the book 
contemporaneous with present-day knowledge. 

The book is divided into four parts. The first part deals almost 
entirely with the subject of foods and normal nutrition. The second 
part describes foods alone. The third part deals with feeding in 



-600 


REVIEWS 


infancj’- and cliildliood, while tlie last part of the book presents the 
interesting subject of feeding in disease. The book is of undoubted 
value.^ The subject-matter is well presented, clear-cut and decisive. 
Criticism might be made of various minor points, for example, 
in the treatment of hyperacidity it is an open question whether 
proteins are not valuable in at least a certain number of cases. 
In the treatment of anemia much stress is paid to the free ingestion 
of milk, carbohydrates, and proteins and but minor note is paid 
to the iron-carrjung tjqaes of food, the vegetables. The green vege- 
tables are mentioned but with insufRcient specificity to be of value 
in a book such as this. Likewise it would seem that the authors 
might have omitted some of the older dietetic regimina which have 
been largely discarded, in line with their expressed endeavor to delete 
obsolete matter. 

The authors have done tlieir work well. The pre\’ious edition 
■was good but the thorough revision has enhanced the value of the 
work immensely. Particularly praiseworthy is the new chapter on 
feeding of children over two years of age; while also worthy of com- 
mendation are the numerous tables at the back of the book, time- 
consuming to compile but time-saving to the physician, because 
of the ease with which one may refer to them. J. H. M., Jr. 


Diseases of the Digestive Organs, -vstth Specul Reference 
TO THEIR Diagnosis and Treataient. By Charles D. Aaron, 
Sc.D., hl.D., F.A.C.P., Professor of Gastro-enterologj’’ and Die- 
tetics in the Detroit College of Medicine and Surgery; Consulting 
G astro-enter ologist to Harper Hospital. Third edition revised. 
Pp. 904; illustrations 164; roentgenograms 4S; plates 13, colored. 
Philadelphia and New York: Lea & Febiger, 1921. 

Six years ago the first edition of this work had its introduction 
to the medical profession. The plan of the present edition, as before, 
follows the physiologic path of the digestive tract, beginning with 
diseases of the mouth and ending with those of the anus. Through- 
out, the author endeavors to reaffirm the intimate relationship 
between gastro-enterology and the other branches of internal medi- 
cine. 

Several new colored plates and engravings have been added to 
this edition, while some changes and new material have been added 
to the text. The fractional method of investigating gastric function 
is rightfully noted without expression of opinion as to its dia^ostic 
value. To the investigation of the duodenal contente is given a 
separate chapter, with sufficient detail and the inclusion of direc- 
tions for the execution of duodenal content extraction and duodenal 
lavage. The popular subject of vitamincs is not omitted and a good 
table of caloric food values has been added. In the preface a typo- 


opie; epidemic respiratory disease 


601 


graphical error attributes a summary of our present-day knowledge 
of hepatic, gall-bladder and pancreatic diseases to chaptersXXXIII, 
XXXIV and XXXV instead of XXXI, XXXII and XXXIII. _ A 
new chapter takes up the important question of flatulence, meteorism 
and tympanites, while another one discusses intestinal toxemia, 
intestinal stasis and ileal regurgitation. 

The present edition still remains a splendid text-book on gastro- 
enterology. The sections on treatment are complete ; there should be 
no faultfinding on this score. The whole story of gastro-enterology 
is told briefly and yet completely enough to make it a valuable 
book for all medical men. T. G. S. 


Epidemic Respiratory Disease. By Eugene L. Opie, M.D., 
Colonel, M.R.C., U. S. Army; Professor of Pathology, Washing- 
ton University School of Medicine; Francis G. Blake, M.D., 
Major, M.R.C., U. S. Army; Associate Member of the Rocke- 
feller Institute for Medical Research; James C. Small, M.D., 
formerly First Lieutenant, M.C., U. S. Army; Bacteriologist, 
Philadelphia General Hospital, and Thomas M. Ria’^ers, M.D., 
formerly First Lieutenant, M.C., U. S. Army; Associate in Bac- 
teriology, Johns Hopkins University. Pp. 398, 33 illustrations. 
St. Louis; C. V. Mosby Company, 1921. 

The epidemic of hemolytic bronchopneumonia which followed 
the outbreak of measles in the various cainps and cantonments in 
this country in 1917 and early in 1918 and the influenza epidemic 
which occurred in 1918 and with it the severe pneumonias that 
developed at the time, afforded an excellent opportunity for intensive 
study of these respiratory diseases. The military authorities at 
Washington appreciated this and selected a commission of medical 
men who Avere ably fitted to make these studies. IX’^ery facility 
Avas given them for complete v'ork and they Avere afforded every 
opportunity to carry out extremely complete and scientific studies 
of these disorders. The authorities at Washington chose their men 
AA’cll and from their past record in cwilian medicine probably no 
better men could liaA'e been selected to carry out this AA'ork. Their 
A’^cry extensh'e and detailed studies liaA-e been reported in part and 
arc familiar to most medical men, but they haA'e never been col- 
lected in a single A'olume so that tliey AA'ould be aA-ailable for refer- 
ence and AA’hcre the more complete details of the Avork and the 
opinions of the authors in regard to the AA’ork could be readily 
reached. The pre.sent A'oIumc as it iioaa- appears fulfils these con- 
ditions. It records the laboratory studies, the clinical features, 
the pathology, the cpidcmiologA' and so on, of these tAA'o great 
causes of death in our ci\'ilian anny, influenzal pneumonia and 
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bronchopneumonia after measles. The work is presented in a 
systematic, careful manner. Details of the methods employed in 
the study of the cases open a chapter, sample cases are reported, 
the work is then summarized and conclusions are drawn from what 
the commission has studied in this particular phase of the diseases. 
Ilf this way we get an expression of opinion as to the various details 
of these diseases which make the work particularly valuable. Finally 
there is -a concluding chapter by Doctor Opie in which the whole 
material is briefly summarized and conclusions are drawn from this 
, summary. The book is completed by an appendix on experimental 
work on monkeys to determine the effect of inoculations of these 
animals with the Bacillus influenzBe and microorganisms that are 
isolated from the pneumonias of influenza. 

The character of the men selected to compose this commission 
seems sufficient indication of the type of work they would produce, 
nor is this anticipation unfulfilled. The work is a clear-cut and 
authoritative exposition on the subject of respiratory tract infec- 
tions after influenza and measles. J. H. M., Jr. 


Manson’s Tropical Diseases. Edited by Philip H. IVIanson- 

Bahr, Physician to the Hospital for Tropical Diseases, London. 

Seventh edition. Pp. 960; 462 illustrations. New York: Wm. 

Wood & Company, 1921. 

The new edition of the manual has been revised bj' Dr. Manson- 
Bahr, with some very important changes. Perhaps the most 
noteworthy of these is the addition of very many illustrations, 
in fact, the number of these has been almost doubled. Of special 
excellence’ are the colored plates of malarial parasites; these were 
made from paintings done for this edition. 

Several of the chapters have been revTittep, such as that on 
the enteric group of fevers; while in others, recently acquired 
knowledge, such as Noguchi’s work on the leptospira:, lias been 
incorporated. In the chapter on plagues, the rats and fleas con- 
cerned in transmitting the disease are studied rather thoroughly. 

There are now three large appendices to the work. The one on 
protozoology has been much amplified, while new sections have been 
added on metazoan parasites and on laboratory methods. These 
e.xtensive additions will undoubtedly increase the value of the work 
to many practitioners. There is, however, a tendency already 
here manifested on the part of chapters on parasitology to grow 
in successive editions until they make the work c.xccedingly bulky 
and unwieldy. But this stage has not been reached by the manual ; 
the insertion of much new matter has been made possible by 
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enlarging the pages without increasing their number. The book 
is still of very convenient dimensions. 

Otherwise, the general make-up of this book follows that of 
earlier editions. The first section is on the fevers; the fullest 
treatment is accorded malaria, blackwater-fever (treated as a 
distinct disease), trypanosomiasis and leishmaniasis. The next 
part covers such diseases as beriberi, pellagra, with a new chapter 
on tropical scurvy. Next come the abdominal diseases, then 
leprosy and other granulomas, diseases produced by metazoan 
parasites, a new section on poisons (animal and vegetable), skin 
diseases and finally the appendices already referred to. 

Manson’s Tropical Medicine, while not the most complete, 
is probably the most generally useful work on the subject, giving 
all the essentials of the subject in a compact, handy and readable 
form. M. M. 


Medical Clinics of North America. Boston Number, Vol. IV, 

No. 6. Philadelphia and London: W. B. Saunders Company, 1921 . 

Probably the best feature of the Boston number of the Medical 
Clinics is the fact that each of the authors contributes an article 
on some subject with which he has familiarized himself and studied 
so carefully that his name is well known through the country as 
being an authority on that particular phase of internal medicine. 
I refer, for example, to the name of Doctor Joslin with diabetes. 
Doctor Christian with nephritis. Doctor Walker with hay fever. 
Doctor Minot with anemia, to mention but a few of the contributors 
on the subjects in which they are particularly interested. The inten- 
sive study that these men have made of the disease or diseases in 
which they are interested has made tliem more capable of writing 
with knowledge on these subjects than the average clinician who is 
interested in the whole broad realm of internal medicine. The 
presentation of such subjects by the contributors to the present 
number makes it extremely worth while and valuable. 

J. II. j\I., Jr. 


Optimistic ^Medicine; or. The E.arly Tre.\tment of Simple 
Problems Rather tii.an the Late Treat.ment of Serious 
Problems. xVnonwmous. Pp. 302. Philadelphia: F. A. Davis 
Company, 1921. 

A former insurance man has presented to the medical profession, 
under the cloak of anonymity, a series of essays on things medical 
and medicosocial. These essays are found to be extremely inter- 
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esting and to present various subjects not strictly medical but with 
which the physician comes into close contact in his everyday life. 
He discusses such subjects as cooperation between doctor and 
patient, adolescence and the family doctor, the overworked business 
man, to quote just a few of the titles of the sixteen chapters which 
the book contains. The author’s relationship with physicians has 
evidently been most cordial, as he is kind and generous to the physi- 
cian. He avoids criticism of him and advises the person who is not 
on intimate terms with his doctor to become acquainted with him, and 
to secure his ad^uce early, in order to obviate conditions which may 
cause trouble later in life. The book is intended not only for the 
physician but also for the layman. One might almost suggest 
that the author had in mind the physician’s distribution of the book 
to the lajunan. J. H. M., Jr. 


Diagnostic and Therapeutic Technic. By Albert S. Morrow, 
A.B., M.D., F.A.C.S., late Lieutenant-Colonel, M.C., U.S.A., 
Attending Surgeon to the City Hospital and to St. Bartholo- 
mew’s Hospital; Consulting Surgeon to the Nassau Hospital, 
Mineola, L. I. Third edition. Pp. 872, 892 illustrations. Phila- 
delphia and London: W. B. Saunders Company, 1921. 

The third edition of Doctor Morrow’s book has been completely 
revised and entirely reset, but follows very closely the previous 
editions in the general scheme. Every type of modern therapeutic 
and diagnostic method is presented. For example, the author gives 
a complete section on the treatment of wounds by Carrel-Dakin 
method; he tells us how to do lumbar puncture; how to make 
the proper examination of the nose and throat, as well as how prop- 
erly to insert a vaginal speculum. From these four examples it 
may be seen how many different types of specialties are presented. 
These do not include by any means all the specialties. Indeed, one 
might say that every t^qie of specialty is dealt with which has any- 
thing to do with the use of instruments and in which there is not 
performed a major operation. The book is not sufficiently complete 
for a man doing any particular line of work, but wdll aid very mate- 
rially those engaged in some other line at times called upon to wander 
from his beaten track, or the man in general practice in performing 
diagnostic or therapeutic procedures in which he is not tlirown 
actively into contact or meets with frequently. J . H. M., Jr. 
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On Ununited Fractures.— Beresford (Brit. Med. Jour., 1921, p. 456), 
says that a fracture which shows no evidence of bony union at the end 
of twelve months may be regarded as a case of non-union. Normal 
bone— merely specialized connective tissue — is constantly undergoing 
steady processes of absorption and reformation, like all other tissues. 
There is, however, a special metliod for absorption— the osteoclastic. 
Moreover, factors which stimulate osteoclastic processes, increase in 
like measure bone-forming elements — the osteoblasts, which in early 
stages are not distinguishable from fibroblasts. It is, therefore, not 
surprising that fibrous union is not uncommon. Pituitary secretion 
particularly produces hypertrophy of interstitial bone while the thyroid 
gland also has an important influence upon bone formation. The 
chief features noted on examination of the ununited fractures are: 
atrophy of the bone, loss of vascular supply and sclerosis of surrounding 
soft tissues and the bone ends. The causes can be grouped as general 
and local. In the first group are included some upset between osteo- 
clastic and osteoblastic elements, disuse and defective blood supply, 
while in the second group, non-apposition of fractured ends is the 
foremost cause. Movement betAveen apposed ends and prolonged 
severe infections are other causes. The most important part of the 
treatment will be directed to the local state, although due regard should 
be paid to the general condition. Massage and electricity are important 
to improve and maintain nutrition, while movement and use should 
be encouraged whenever possible with special attention to all joints 
and soft structures. Infection must always be cleared up, and 
an interval of at least three months allowed after he.aHng. It is 
sometimes desirable to perform two operations in cases of prolonged 
infection. At the first, scar tissue is excised and the sclerosed ends of 
bone removed. Complete suture is immediately perfonned, while 
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the main_ operation is done one month later. The operation consists 
in attaining apposition and retaining apposition -nithout possibility 
of movement between the ends. The method of actually attaining 
apposition will depend upon the bone and the condition of the bone ends. 
The methods employed are the “slot” or “dovetailing” method, the 
“step’’ method, the sliding bone-graft, and bone transplantation, the 
slot being filled with an accurately fitting piece of bone cut from some 
other bone, usually the tibia. This last is the most successful tj'pe of 
bone transplantation. Speed is of importance as bone dries very quickly 
after -exposure. The uncovered parts are bathed with warm saline. 
In every case, the ends are securely bound together by drilling holes 
and using thick thirty-day catgut. The whole limb is put up in plaster, 
paying particular attention to fixation of the joint above and below. 
A radiogram, taken through the plaster may be taken in a day or so to 
see that all is well. After bone grafting or transplantation it is wise 
not to remove tlie plaster before the end of three months and a pro- 
tective splint used for further period. The length of time of non-union, 
even a period of years, should not deter one from operating with a 
reasonable certaintj’’ of a good result. 


The Indications for Cholecystectomy.— jMonsarrat {Brit. Med. Jour., 
1921, p. 371), says that the problem in the treatment of cholecystitis 
whether associated with gallstones or not is to arrest infection and 
ob^vdate its recurrence. The test of successful operation for chole- 
cystitis, is whether the infection of the bile channels clears up, the liver 
function returns to normal wth no recurrent symptoms from inflamma- 
tory reaction or adhesions in the operation area. It has been the 
author’s experience that a considerable proportion of cases of chole- 
cystitis treated by drainage fail to pass this test, for ill health is suffered 
referable to the persistence of the gall-bladder as a centre of infection. 
Chronic cholangitis uith chronic pancreatitis, recurrent attacks of 
pain and tenderness in neighborhood of the wound, gastric distention, 
spasm and vomiting due to the angulation of the pylorus and duodenum 
by adhesions are resulting conditions. For these reasons, it seems 
admsable to remove a gall-bladder which has been attacked by chole- 
cystitis of any t^qie, because patients who have had the gall-bladder 
removed do not suffer any demonstrable disadvantage from its absence, 
while in calculous cholecystitis they are relieved of the double risk 
of reformation of stones and persistence of bile-duct inflammation. In 
cases of cholecystitis uithout calculi, patients are relie%’ed of a divertic- 
ulum which would in all probability prove to be the source of a re- 
crudescence of their intoxication. Granted that cholec.^'stectomy is 
a cleaner performance and not a more serious operati\’e risk tlian chole- 
cystostomy — that the gall-bladder is of no particular functional value 
in tlie human subject, that it is, moreover, the nidus of persistent in- 
fections in the biliary channels— then argument for cholecystectomy 
as tlie normal operation in cliolecystitis is overwhelming. 

Treatment of Syphilis.— Feldman {Amcr. Jour. Syphilis,^ 3921, 
v, 2G8) says that the results obtained in primary lues by treating the 
patient beWe his blood becomes positive is not much better tlian when 
treatment is instituted after systemic invasion. Salvarsan will clear 
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up symptoms much more rapidly than mercury. The chances for 
obtaining a negative Wassermann reaction in cases of latent lues even 
in very old cases are very good and they should be treated. All early 
cerebrospinal cases can be cured and a proportionately large number 
of old cases are favorable influenced by ordinary intravenous salvarsan 
and intramuscular mercury injections. The advantage claimed for 
intraspinal treatment does not seem to compensate for its disadvantage. 
A negative Wassermann reaction obtained after a single course of a 
few months of treatment does not indicate that a cure has been effected. 
A comparatively large proportion of patients returned to the positive 
Wassermann after a period of one year without treatment. Treatment 
therefore should be kept up for at least one year after the first negative 
result and if the Wassermann is still negative at that time, treatment 
may be discontinued and the patient watched. 
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Masked Juvenile Tuberculosis. — Cooke and Hemplemann {Am. 
Rev. Txthcrculosis, November, 1920), in attempt to show that it is during 
childhood that infection with tuberculosis occurs, studied 1556 children 
by the complement-fixation test. The results in 1 16 who had manifest 
tuberculosis including chiefly pulmonary, meningeal and bone involve- 
ment with some cases of generalized infection, were interesting. The 
tests were uniformly negative in infants under one year of age, and was 
positive in only one-fifth of the cases between the first and second years. 
From the third to the sixth year the percentage of positive reactions 
rose to 50 and with each succeeding year it increased rapidlj' so that 
between nine and fifteen years of age 82 per cent of children with such 
active tuberculosis gave a positive complement-fixation test. Another 
group of 556 cases with no CAndence of infection with tuberculosis and 
with negative skin tuberculin reactions gave only 19, or 3.4 per cent, 
positive reactions to the complement-fixation test. Only twenty well 
children were examined, who had been observed during an obviously 
active tuberculosis some years before. These children were free from 
all signs for from two to six years, and only two gave positive comple- 
ment-fixation tests. These rather striking figures in themselves indicate 
that positive fixation te.sts accompany evidence of elinical activity in 
tuberculosis, and are found in relatively small proportions of children 
with such infections. In 131 cases of masked juvenile tuberculosis no 
ease was seen under one year of age, and only five in the second year. 
.Vfter two years of age there was an increasing proportion of positive 
reactions to 50 per cent from the second to the fourth years and to 95 
per cent for from the tAvelfth to the fifteenth year. In 110 children 
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over four years of age, 76 per cent were positive. In another group in 
which the only evidence of tuberculosis was a positive sldn reaction 
only 16.6 per cent gave positive complement-fixation tests. Roentgen- 
ray pictures in 117 children gave deviation from the normal in all. The 
characteristic clinical picture of masked tuberculosis is histoiy of fre- 
quent colds and coughs, attacks of unexplained fever, anorexia, loss of 
weight, and asthenia. On physical examination more or less malnutri- 
tion, anemia, and chest signs referabe to enlarged tracheobronchial nodes 
are found. In certain instances there may be in addition phlyctenular 
disease or skin tuberculosis. 


Observations on the Capacity of the Stomach in the First ten Days 
of Postnatal Life. — Scammon and Doyle {Am. Jour. Dis. Children, 
December, 1920) found that the average physiologic capacity of the 
‘stomach in the first day after birth is about 7 gm. This practically 
doubles in the second day, quadruples in the third day, and increases 
almost seven times in tlie fourth. After tlie fourth day the increase is 
much slower, and the average capacity on the tenth day is 81 gm., or 
over eleven times that of the first day. The average maximum physio- 
logic capacity increases in much the same manner as the average physio- 
logic capacity. It is about one-fourth greater than the average physio- 
logic capacity on the first day, about two-thirds greater on the second 
day. After that the difference betiveen the two measures decreases 
rapidly until the sixth day, after which the average maximum capacity 
remains about one-third greater than the average capacity. The 
relative physiologic capacity increases in much the same way as the 
absolute physiologic capacity. It is equal to 0.21 per cent of the birth 
weight of the body on the first day, to 1.38 per cent on the fourth day, 
and to 2.43 per cent on the tenth day. The relative maximum capacity 
is equal to 0.27 per cent of the initial body weight on the first day, to 
1.96 per cent on the fourth, and to 3.17 per cent on the tenth day. In 
the first ten days the parity has no constant effect on the physiologic 
capacities of children ha\dng an initial body weight of from 2000 to 
4000 gm. Sex has no effect on the physiologic capacity in this period. 
The average deviation in physiologic capacity rises rapidly from the 
first to the fourth day. After that it increases slowly. The percentage 
decreases rapidly until the fifth day, and after that continues to drop 
very slowly. All indices of physiologic capacity indicate that there is a 
distinct change in the nature of this value after the fourth day. Until 
this time the increase in capacity, in whatever manner it is calculated, 
is very rapid and aftenvard it is much slower. In tlie first four days 
tlie average de\dation in capacity is increasing rapidly, and percentage 
deviation is decreasing rapidlj’. After this time both of these measures 
change very little. The anatomic capacity of tlie stomach at birth 
averages 33 c.c. This is increased about one-third in the first three or 
four days, and is little more tlian doubled in the second week. Tiiere is 
no indication of two definite stages in the development of anatomic 
capacity in the neonatal period corresponding to the two phases of 
phvsiologic capacity. Anatomic capacity and physiologic capacity 
appro.ximatc one another about the fourth day. After that physiologic 
capacitv runs parallel to the anatomic capacity, but is slightly greater. 
This a^cs ivitli previous findings regarding this relation throughout 
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the greater part of the suckling period. The curve representing average 
physiologic capacity in the fost ten da 3 '^s of postnatal life shov?^s two 
phases. ’ The first segment, from birth to the fourth daj^ shows little . 
relation to the actual capacity of the organ, but is rather a measure of 
the ability of the average mother to furnish nourishment in this period, 
and the ability of the average child to receive it. The second segment, 
extending from the fourth to the tenth day, is probably a fair measure 
of the actual increase in gastric capacity compared with similar increases 
of this value made at later times in the suckling period. The gastric 
capacities of children weighing 4000 gm. or over -at birth are somewhat 
different from those of infants of lighter weights. Both the average 
and the maximum average phj^siologic capacities of this group are 
smaller than those of children of lighter weight in the first three or four 
days of postnatal life, but these values increase rapidly in the fifth and 
sixth days, and before the end of the period exceed those of smaller 
infants. Parity has a slight but distinct effect on physiologic capacity 
in this group of larger infants, and first-born children have a smaller 
capacity than do the later-born. The anatomic capacities of children 
of this group are somewhat greater absolutely, but smaller relatively' 
than in children of the lighter group. 

Empyema in Infants and Young Children. — Spence {Am. Jour. Dis. 
Children, December, 1920) saj's that the mortality in infants and very 
young children is high with all methods of treatment employed. About 
11 per cent of all of the cases of pneumonia in the Babies’ Hospital in 
New York during the past seven years either had empj'ema on admis- 
sion or developed it during their stay in the hospital. The mortality 
rate decreased very rapidly as the age of the infant advances. Empyema 
was the sequel of pneumonia in every case of this series. When pneu- - 
monia is a complication of the common infectious diseases of childhood, 
the mortality is very high. Pneumococcus in pure culture was present 
in the pus from the pleural cavity in 70 per cent of the cases. The 
mortality from this type of infection was the lowest in the series. The 
degree of Icukocj'tosis is no guide to prognosis or to diagnosis. In this 
hospital siphon drainage gave better results than any' other form of 
treatment. ■ 


A Study of the Blood and its Circulation in Normal Infants and in 
Infants Suffering from Chronic Nutritional Disturbances. — Utheiji 
(/I??!. Jour. Dis. Children, November, 1920) foimd in this study' that the 
serum protein in normal infants was from 6 to 6.5 per cent, and remained 
at this level until the tenth or eleventh month, when the protein began 
to rise, and by the fifteenth month it had reached the same level as 
found in adults, about S per cent. Infants suffering from various dis- 
eases showed, with the exception of the exudative diathesis and nephritis 
no remarkable change in blood protein concentration, while infants with 
acute diarrhea or vomiting had a high percentage of protein, the result 
of blood concentration. Premature infants and athreptic infants 
showed a low protein percentage in the blood, in many cases as low as 
4 per cent. This condition in premature infants is an expression of the 
influences of age and development on the water metabolism of the 
organism. As far as the athreptic infants were concerned, the low pro- 
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tein in some cases seemed to be due to lack of power on the part of the 
organism to build up protein, and in other instances to the overfeeding 
with carbohydrates. The high water content of the organism in both 
premature and athreptic infants must be regarded as an important 
factor in the low immunity thej'- show, thus predisposing these infants 
to multiple infections. Besides this high water content of the organism, 
the athreptic infants showed a very low rate of blood flow, which in 
some instances w^as due partly to the diminished blood volume, and in 
other instances to constriction of the peripheral small vessels in order 
to accomplish the distribution of the blood to the internal organs. This 
constriction of the peripheral vessels is proved by the differences found 
in the blood count and hemoglobin content between capillary and 
venous blood. The low blood flow is not usually accompanied by a 
lowering of blood-pressure because of compensatory factors such as 
diminution of the blood bed by atrophj' of the skin, subcutaneous 
tissues and musculature; by contraction of the small peripheral vessels: 
and by possible change in the alimentary bloodvessels. This low rate 
of blood flow will contribute in lessening tlie resistance of these infants 
by depriving the body tissues of the necessary food, and in this way 
contribute to the breakdown of the body cells. Experiments on rabbite 
have shown that during complete starvation with deprivation of fluid, 
the body volume falls below the normal value for the body surface as a 
result of water loss from the blood. By gi^^ng only food and water to 
prevent further weight loss the blood volume is rapidly restored and 
quickly reached a value above normal for the body surface. When 
these findings are applied to infants it can be seen that in athreptic 
infants who show a lowering of blood volume all the above-mentioned 
factors wall still further affect the organism, and all factors will work 
together in low’ering the oxidizing pow'er of the body cells and favor a 
breaking down of body tissues. 


A Method of Determining the Appropriate Dose of Tuberculin for 
the Individual Tuberculous Child .-^olts-Coiien {Arch. Pcd., Novem- 
ber, 1920), in determining the appropriate dose of tuberculin for the 
individual child, first makes the test for tuberculin hypersensitiveness. 
He injects intracutaneously into the patient’s forearm at the same 
time TirroWTrc distally, TTPuiinrc mg. medially, and rWinny 
mg. proximally, the injections being made in a diagonal line. This is 
. done to avoid the same lymph channels, and there is less danger of the 
lymphatics carrying tuberculin from the large injection to the smaller. 
Twenty-four to forty-eight hours after the injections are made, jheir 
sites are examined for the presence of a papule or for induration, cither 
of w'hich is regarded as evidence of a reaction. If no reaction 
occurs iwcuF mg., -ra'tnr mg. and -nnr mg. are injected into the other 
arm in the same manner in which the first injections were made, 
the smallest dose being distally and the largest dose being prop'mally. 
If still no reaction occurs, Vo mg., and 1 mg. are injected, and, if neecs- 
sarv at a still later time 10 mg. arc injected. The smalle.st dose that 
produces a distinct reaction is administered therapeutically cither by 
mouth or subcutaneously. The initial dose determined in this manner 
has never produced any untoward reaction in the hands of the author, 
although in some cases it was as high as rU mg. If this dose producc.s 
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a favorable reaction such as increase of appetite, reduction of tempera- 
ture, a general -feeling of improvement it is repeated every three to five 
days until it loses its effect, when it is gradually increased until it again 
produces a favorable reaction. If it seems to produce no effect, it is 
repeated for several weeks and then increased. If any dose produces 
an unfavorable reaction such as rise of temperature, anorexia, malaise 
and the like, it is reduced. At intervals tests for hypersensitiveness are 
again made in the forearm, by injecting the dose that the patient is tak- 
ing, and doses of of and ten times this amount. If no reaction occurs 
from any of these doses doses of one hundred times and ten thousand 
times the amount the patient is taking, are injected. If the amount 
producing the intracutaneous reaction is greater than the amount being 
given therapeutically, the latter is increased rapidly until it corresponds 
to the former. The Avriter has used the method mostly in children, and 
has given tuberculin Riickst (T.R.), because in his experience he 
has obtained the best reaction from this form. It does not seem to 
make any difference whether the tuberculin is given by mouth or sub- 
cutaneously. Some patients do better on bne and some on the other 
method. He does not as a rule give tuberculin to patients who are 
doing Avell without it. 
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The Significance of Diphtheria Bacilli in the Body of the Mother 
Infecting the Child. — Lonne {Zentralhl. f. Gyn'dk., 1920, No. 37) has 
made investigations in the clinic at Gottingen to determine the possi- 
bility of infection in newborn infants from diphtheria bacilli in the 
birth canal of the mother. It is Avell established that diphtheria 
bacilli are often present in the mouth and throat of persons apparently 
well. Very frequently patients suft’ering from slight sore-throat show 
the-presence of these infected germs. Patients recovering from diph- 
theria frequently have the diphtheria bacilli in the urine. Evidently 
in both these cases it would be possible for the mother to infect the 
child. Regarding infants it must be remembered that nurses and 
attendants in hospitals and private houses may be diphtheria carriers. 
This has happened in a number of cases and it can readily be seen that 
under such conditions infants might easily become infected. As to 
the length of time during which diphtheria bacilli can exist in the 
human body after apparent convalescence, an instance is recorded 
where the diphtheria bacilli were found ninety-two days after a patient’s 
recovery from the disease, and not infrequently from sixty-three to 
eighty-four days after the first positive result of examination for the 
diphtheria germ. As late as ten Aveeks after an attack of diphtheria, 
patients may pass the characteristic bacilli in the urine. In the case 
of infants, in iaa’o Avell-established instances, diphtheria germs gained 
access to the umbilicus after the separation of the cord. Again in 
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some caseSj_ infants suffering from the presence of diphtheria germs 
in the umbilicus may be admitted to nurseries and thus infect other 
children. _ Sittler reports a case where diphtheria bacilli were found 
on the nipple of a nursing mother. It is more than probable that a 
diphtheritic infant might infect the nipples of a nursing mother. Cases 
have been observed where diphtheria bacilli were present upon ulcer- 
ated surfaces in the genital canal in women recovering from labor. 
Bumm and others have demonstrated the presence of diphtheria 
bacilli in the vagina in a pseudomembrane and the inference is a nat- 
ural one that diphtheria bacilli in these cases could readily be con- 
veyed to the newborn. In order to make further tests of the matter, 
the writers examined thoroughly a considerable number of patients 
in their clinic. In all 42 healthy patients were examined and from 
each one several smear cultures were made. In none of these cases 
could the characteristic diphtheria bacillus be recognized. Bacteria 
were found which at first sight very closely, at least, resembled the so- 
called diphtheria germ, but, on closer examination, these were classi- 
fied as pseudo-diphtheria bacilli. In one case where a pure cultur- 
and smear preparations pointed to a positive diagnosis, inoculation 
on animals was practised without reaction. The growth on agar did 
not indicate diphtheria. The writers believe that a positive diagnosis 
of vaginal diphtheria or of the presence of the diphtheria bacilli in 
the vagina can be made only when smear cultures show positively the 
characteristic germ and when in unselected cases a pure culture can 
be obtained. They do not deny the possibility of the presence of diph- 
theria bacilli in the genital tract of healthy pregnant women, but 
they believe that such must be a rare occurrence. In their e.xperience 
it is much more important to scan closely those persons who act as 
nurses and attendants in nurseries and hospitals containing infants. 
The throats of these persons should be thoroughly examined and 
oftentimes in them vail be found the source of infection. They 
would have, if possible, an isolation room for all children brought to 
an infants^ hospital, where a child could be retained under observa- 
tion until it could be positively determined that infective disease was 
absent. It is, however, difficult on account of the expense and room 
required to carry out such a provision. 


Syphilis in Pregnancy and Labor. — Cornell and Stillians (/Im. 
Jour. Syph., 1920, No. 4, p. 342) draw attention to tlie fact that 
there is great difference of opinion concerning the frequency of syphilis. 
Some place it as high as IG per cent, others as low as 3 or 4. Such 
differences can be explained by the kind of material which has been 
the subject of study. In a dispensary resembling private practice, 
every patient was examined by the Wassermann test. If syphilis is 
as frequent as indicated by the high percentages, there must be many 
mistakes in diagnosis. Sixty-nine patients lyere so examined, 2 giving 
a strong positive and 1 a weak positive reaction. The strong reactions 
were obtained in negro women and one-half of them were evidently 
syphilitic. Twenty-six per cent of these patients gave a history of 
abortion or stillbirth. The reason for this condition did not become 
evident in the investigation. Of the pregnancies occurring among 
these patients, one-third of all resulted disastrously. Ibis is fre- 
quently caused by poor li^■ing conditions and lack of prenatal care 
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among the poor. Those who have no proper attention frequently 
possess poor teeth, tonsils which are infected, chronic appendicitis, 
chronic inflammation of the gall-bladder. Among private patients, 
about 20 per cent, gave a history of abortion or stillbirth. Dougal 
and Bride {British Med. Jour., 1920, No. 1, p. 632) studied 100 
imselected cases of abortion to ascertain the cause. In most of the 
cases pregnancy was interrupted during the first half. In about 40 per 
cent, between third and fourth months. There had been no previous 
pregnancy in 17 per cent; 80 per cent had born children at term 
and one-third of the patients had had more tlian three pregnancies. 
Previous abortion had occurred in 40 per cent., but most of them 
had but one abortion. In searching for the cause among 28 patients, 
there were mechanical causes in 13, the action of lead in 8, in 2 shock, 
in 1 a Idck in the abdomen, in 1 an injury to the foot, in 2 the use 
of a syringe or some instrument and in 1 unusual disturbance. There 
were 22 cases in which a local condition seemed to be the cause. 
Among these 5 had an abnormal position or shape of the uterus; in 
2 there were fibroid tumors; 3 had h^ad abdominal sections previously; 
influenza had attacked 3 and 2 had placenta previa. There were 7 
patients who had various medical conditions. In 12 cases, the posi- 
tive Wasserman reaction was found and in 6 there was no other appar- 
ent cause. In over half of the cases what seemed to be an adequate 
cause for the accident could be determined. So far as the pathology 
of the condition was concerned, hemorrhage into some portion of the 
embryo or o\uim was usually present. It is interesting to note that 
of the 12 cases giving a positive reaction for syphilis, 11 had already 
had children at full term. It could not be shown that there is any 
association between a positive Wassermann reaction and repeated 
abortion. Probably syphilis is not responsible for more than 10 per 
cent, of abortions. In summing up their observations, the authors 
find that in 18 per cent, there was an accidental or reflex cause; in 25 
per cent, some constitutional condition of the mother or disease or 
displacement of the uterus or some pronounced change in the embryo 
and its appendages. Of all abortions 20 per cent, are produced by 
the patients themselves. When all things are considered, it becomes 
evident that the precise cause of abortion cannot be ascertained in 
about one-third of all cases. 


The Relation of the Insertion of the Round Ligaments during the 
Expulsive Period of Normal Labor as Indicating Uterine Ruptures. — 
Auer {Zcniralhl. f. Gi/nUk., 1920, Nr. 38), in the clinic in Bonn has 
studied cases of labor to observe the position of the point of insertion 
of the round ligaments. He describes the case of a primipara, aged 
twenty-nine years, with flat and rachitic pelvis, who entered the hospi- 
tal after the rupture of tlie membranes. The child was in second 
position, the head movable above the pelvis. On internal examina- 
tion, the membranes had partly refilled and one could not make out 
the sutures and fontanellc. There was a double promontory and 
partial dilatation. The tnie conjugate was approximately 8 cm. 
During the night following admission very little progress was made in 
the labor. The head w-as still movable above the pehne brim; the 
back was still to the right and the lower segment had distended, but 
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was not sensitive on pressure. The point of insertion of the round 
ligaments could be plainly felt on both sides, at a lower level than the 
umbilicus, the left two fingers’ breadth higher than the right. As the 
head had not made its way into the pelvis, it was determined to use 
Walcher’s position. After several hours, the lower segment on both 
sides became sensitive to pressure, the round ligaments were as large 
as the finger. On internal examination, the lower portion of the head 
w'as impacted at about the middle of the pelvic brim. The sagittal 
suture was near the promontory, the smaller fontanelle on the left 
side and toward the front. As there was no signs of spontaneous labor 
the patient was delivered by Cesarean section. The child weighed 
38.7 grams, was 53 cm. long and correspondingly developed in all 
portions of the body. The point of interest in the case from the point 
of study made by the writers is the very high position of the round 
ligaments and the fact that when this can be recognized, it points to 
overdistention of the uterus and the danger of rupture. Turther 
investigation shows that of 100 spontaneous labors, in 36 per cent 
the point of insertion of the round ligaments was above the umbilicus, 
either just before or actually in the expulsive period. Of these 100, 
28 had the round ligaments higher on one side than on the other. 
In the majority of cases, the line made between the round ligaments 
was oblique. In most of the cases the line between these cases was 
oblique, in 71 primiparoe 48 times, 29 multipart 15 times and more 
often higher upon the left than upon the right side. Contrary to 
what is often believed, the same thing has been observed during the 
stage of dilatation and this at a time when actual delivery was still 
somewhat remote. In a series of 10 cases in which this phenomenon 
was very evident, the points of insertion of the round ligaments on 
both sides were tliree fingers’ breadth above the umbilicus in an oblique 
direction more than three hours before the forceps was applied. In a 
case of spinal deformity, six hours before the patient was delivered 
by forceps the round ligament Avas two fingers’ breadth above the 
umbilicus. In a case of highly deformed, rachitic pehns, delivered 
by Cesarean section, in labor tAVo days, twenty hours before the actual 
birth of the child, the same phenomenon could be obserA'cd. 

The Causation and Diagnosis of Tubal Pregnancy. — Hiksch 
{Zentralbl. f. Gyncik., 1920, Nr. 38) draws attention to some points in 
the etiology and diagnosis of tubal pregnancy. He describes three 
different points of diagnosis: First, AA'hen the patient under obserA'a- 
tion is put into bed, an ice-bag OA-er the abdomen, and giA'en opium, it 
is possible to clear the outline of tumor made by the abdominal condi- 
tion and thus to separate it from the surrounding tissues. The second 
point for diagnosis in tubal pregnancy consists in the muscular action 
produced by large doses of preparations of ergot. The writer used 
secacornin; some have employed preparations of the pituitary gland. 
If the pregnancy is tubal, these substances do not cause the bleeding 
to stop. If the pregnancy is intra-uterine, these injections aaIII stop 
the hemorrhage. A third symptom of value is the frequent appearance 
together of tubal pregnancy and ovarian cyst. Frequently while the 
case of tubal pregnancy is under observation there may develop a 
cystic swelling of the adnexa. This may be thought to be an increase 
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in the size of the tubal pregnancy produced by hemorrhage into the 
tube and it may be considered as a tubal abortion. When the case 
comes to operation, it is found that this cystic swelling was a cyst of 
the corpus luteum. In IS cases of tubal pregnancy, Opitz found 7 
corpus luteum cysts and Fraenkel has observed one of these cysts to 
from three or four ectopic gestations. The witer has nothing to say 
concerning the reason for these phenomena, but has observed them and 
so have others. 
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The Problem of Cancer Control.— One of the most earnest students 
in this country, perhaps in the world, of the subject of cancer control, 
especially from the statistical standpoint, is Frederick L. Hoffman, 
whose book on the subject of cancer statistics is a masterpiece, of which 
he may well be proud. In a more recent article (Minnesota Medicine, 
1921, iv, 124), he states that the cancer problem is as baffling today, 
if not more so, as it has ever been. The subject is becoming more 
ramified as research in one direction or another proceeds and as new 
problems arise, or new discoveries are made. No one can today lay 
claim to a thorough grasp of the whole subject further than in broad 
outline, and even that is a task of considerable difficulty. When the 
Society for the Control of Cancer was formed, it was clearly realized 
that the main objective of its propaganda should be to arouse the gen- 
eral public to the menace of cancer increase and the hopeful effects of 
early diagnosis and surgical treatment in the early stages of the disease. 
It was for this reason decided not to call the society one for the preven- 
tion, but rather for the control of cancer. In other words, the aim of the 
society is to bring about a reduction in the death rate from cancer as 
the results of early methods of treatment, whether surgical or otherwise. 
Nothing of value is known at the present time that would justify the 
belief that cancerous proce.sses can be prevented: but the knowledge 
of prccancerous conditions leads to earlier diagnosis and treatment at 
a stage when the prognosis is generally quite favorable. Regardless 
of what the Society has done, and it has done much, there has not as 
yet been a marked effect on the cancer death rate. In some localities 
where the campaign has been most effective, the rate has uncpiestion- 
ably declined, on account of cases coming earlier to operation. But, 
in a general way, it may be said that the vast majority of cancer opera- 
tions still take ])lace when the disease has reached an'inopcrable condi- 
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tion. Cancer is not only one of the most important causes of death, 
but the disease is increasing from j^ear to year practically in all civilized 
countries. In the continental United States it may be conservatively 
estimated that during the past year there were not less than about 

90.000 deaths from malignant disease. On the basis of an earlier 
estimate, the approximate number of deaths from cancer is divided 
somewhat as follows: stomach and liver, 32,000: female generative 
organs, 12,500: peritoneum, intestine and rectum, 11,000: female 
breast 8500 : cancer of skin 3500 : cancer of the buccal ca\dty, 3500 : and 
of other organs or parts, 13,000: a total of 84,000. This statement 
illustrates the wide diversity of the cancer problem and emphasizes 
the importance of considering the cancer question in detail, rather than 
in general terms, for methods of treatment applicable to one form of 
cancer may be wholly inapplicable, or partly so, to another form. The 
statement also illustrates the great importance of accurate death certifi- 
cation. It is lamentable that so many certificates should be sent in 
containing merely the term “cancer.” It is obviously of the first 
importance that the organ or part of the body affected should be 
stated, for it will not advance the cause of cancer control to deal with 
statistics limited to cancer mortality in general terms. It, no doubt, 
entails a certain amount of additional labor oh the part of the doctor 
to fill out a certificate in detail, but by doing so much subsequent and 
more burdensome correspondence is avoided. The cancer death rate in 
the continental United States has been increasing from year to year, 
at the rate of about 2.5 per cent, per annum. There is no corresponding 
increase in the death rate of any other disease or group of diseases, and 
considering the vast amount of useful knowledge concerning tlie cancer 
problem, the increase reflects a lamentable apathy on the part of both 
the public and the medical profession toward the problem of the earliest 
qualified diagnosis, followed by the earliest radical method of treat- 
ment. Since the propaganda for cancer control is largely limited to 
urban communities, it will be of interest to point out that the cancer 
death rate of t\venty representative American cities increased from a 
rate of 72 per 100,0*00 in 1904 to 89 per 100,000 in 1914 and to 94 per 

100.000 in 1918. Hofi'man insists that this increase is real and not 
apparent. In fact, he states that the true increase in cancer 
liability is much greater, for operative interference has in the mean- 
time increased materially in efficiency. If it were possible to ascer- 
tain tlie number of successful cancer operations during the course 
of a year and, by means of a follow-up system, the number 
of successful cures wthin a given period of time, it would become clcjirly 
apparent that the liability to cancerous affections is possibly today 
50 per cent, greater than it was fifteen years ago. The control of the 
cancer death rate is primarily a surgical question for unless the offending 
cancerous mass is promptly removed in the early stage of the disease, 
death is a foregone conclusion. Hoffman directs our attention to the 
fact that the negative side of tiic cancer question is as important as the 
positive side. It is as urgent that we know or understand why cancer 
docs not occur in certain races or in certain sections, as why the rate 
should be one of extraordinary and e.vceptional /requency. Cancer, 
for instance, practically never occurs among our native Indian tru^ 
and another most significant phase of the problem, also genera j 
ignored bv those who should give consideration to the question, is tlie 
very rare occurrence of cancer of the female breast among the Japanese. 
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Considering the question of heredity, the conclusions derived from 
animal experimentation are diametrically opposed to the facts, as far as 
known, for the human race. Cancer is certainly not inherited in human 
beings in the same sense as a hereditary predisposition is frequently 
apparent in tuberculosis. Cancer is now so common a disease of adult 
life that the occurrence of cancer in more than one individual in the 
same family may be looked upon as an unusual coincidence. The cases 
of exceptional frequency sometimes reported, even granting the abso- 
lute accuracy of the facts, are in the nature of abnormalities, with only a 
slight bearing upon the practical side of the question. There are no 
reasons why a cancerous predisposition should not be inherited, or, in 
other words, why persons li\nng the same kind of lives, in the same kind 
of environment, subject to about the same external influences, should 
not suflter likewise from cancerous affections, but no statistical evidence 
is available to prove that cancer is inherited in the accepted sense of the 
term, all the ex-periments on rats, mice and guinea-pigs notwithstanding. 
Much is said of cancer \allages, cancer streets and cancer houses. But 
all investigations by qualified experts have shown the fallacy of the 
assumption other than as previously observed, that the general environ- 
ment, the topographic features, or perhaps the occupational pursuits 
may predispose to an excessive rate of cancer frequency. Occu- 
pational cancers are a fact and not a theory. Chimnej'^-sweep’s 
cancer is unquestionably a direct result of soot irritation, just as 
roentgen-ray dermatitis is a direct result of roentgen-ray exposure. 
Here also an extended discussion would be necessary to illustrate 
the problem from a practical point of view. Roentgen-ray derma- 
titis, however, may be referred to as evidence of external conditions, 
within our knowledge and understanding, acting as causative fac- 
tors in malignant disease and there are no reasons for supposing 
that the true causative processes vary extensively from other forms of 
cancer than in occupational skin disease. An important phase of the 
cancer problem is tlie higher rate of frequency of cancer of the uterus 
among raamed than among single women. Investigation has also 
brought out the fact that cancer of the breast is relatively more frequent 
among the unmarried, and the same holds tnie of malignant ovarian 
tumors. Finally, Hofl'man refers to the apparent difi'erence in cancer 
occurrence according to economic status. There seems to be no serious 
question of doubt that cancer is more frequent among the well-to- 
do than among the poor; and since prosperity is practically the equiva- 
lent of hypemutrition, the conclusion seems justified that overnutrition 
is a predisposing factor of considerable importance. It is true that 
there is a divergence of opinion on this question, but Hofi'man’s investi- 
gations conclusively proved to him that cancer is more common among 
persons of ovenveight than those whose weight falls below the normal 
standard. Since poverty and undernutrition or malnutrition, go 
practically together there is here another neglected field where special- 
ized research gives promise of useful results. 


Incidence of Cancer in Retained Cervical Stump.— Paraphrasing 
Hamlet’s famous soliloquy to the realm of gynecology, we might say, 
with respect to the type of hysterectomy that should' be performed in 
removing uterine fibroids, “complete or incomplete” and indeed it is 
quite a (iue.stion. since both sides haA'c their note<I advocates. Polak 
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(New York State Jour. Med,, 1921, xxi, 45) reminds us that squamous- 
cell cancer primarily starts from the squamous epithelium covering 
the mucous membrane of the vaginal portion of the cervix; while 
adenocarcinoma either develops from cylindric epithelium covering the 
mucqsa of the canal, or from that lining the glands of the cervix. 
These facts have a clinical significance when supracer^^cal hysterectomy 
is employed as the routine procedure for the treatment of fibroid tumors 
of the uterus, for notwithstanding the habit of some operators to 
cauterize or cone out the cervical canal after supracer\'’ical amputation, 
the areas in the cervix from ■which cancer usually originates are not 
destroyed, and a re'\’iew of the literature will show that epithelioma 
does occur in the retained cervical stump. The relative frequency 
with W'hich this occurrence takes place should make any tliinking gyne- 
cologist question the advisability of performing the supracer\acal 
procedure as routine, states Polak. During the past year, "tv'e 
cases of cer\dcal cancer in the retained stump have occurred in his 
practice, both in married women who had borne children, after having 
had the supracervical portion of their uteri removed fifteen and five 
.years before respectively, suggesting to him the idea of investigating 
the incidence of cancer of the cer\TX in fibroid tumors of the uterus. 
Unfortunately in this country but few elinics make serial sections of 
the uterus after its removal. This, however, is not the case in some of 
the foreign clinics where statistics show an incidence of about 2 per 
cent of undiagnosed cervical cancer, which more than counterbalances 
the increased risk which is charged against complete extirpation by 
those who favor routine supracervical amputation in fibroids. Com- 
paring his own mortality in 100 supracervical amputations, against 
100 total extirpations, the figures are 1.5 per cent for the supracendcal 
procedure against 2 per cent for tlie total removal. In reviewing the 
reported cases and those reported in personal communications, the 
author finds that the occurrence of cervical cancer in the retained 
cervical stump is by no means uncommon, and as might be expected, 
it occurs at the age at which cancer usuall.v attacks. As a result of 
his investigation into tin's subject, Polak concludes that cancer 
occurring in the retained cervdx after supracervical operations for 
fibroids is a clinical and pathological entity and that it may be stated 
that cancer of the cervix occurs in approximately 2 per cent of all 
fibroid tumors of the uterus. The great majority of these cases occur 
at the cancer age, namely between forty and fifty, and in cervices that 
have been traumatized by childbirth operation or have been the seat 
of chronic cerrical inflammation. The great majority occur in the 
portio or just within the external os and are squamous-cell cancer, 
hence their point of origin is not removed by coning out the cervix. 
The interval of occurrence, excluding those cases in which the cancer 
has probabl.v co-existed at the time of the operation, has -varied from 
fi\-e to twenty-one years after the original operation. Consequently 
one cannot state positively that a given case of fibroid where the tumor 
is removed by the supracerrical method, has not or ■\vin not have cancer 
changes in the cervix. Polak believes, tiiercfore, that the routine 
emplovinent of supracervical hysterectom.v in those fibroid.s which 
need operation should be abandonctl, and that partial remoyaj of 
the uterus should only be employed when the cervix is free from injury 
or disease in the nulliparous woman. 
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Experimental Streptococcus Empyema; Attempts at Prevention and 
Therapy by Means of Vaccine and Serum.— The importance of strep- 
tococcus empyema has not only decreased but has become intensified 
during the last year or so by its occurrence as a fatal sequel to influenza 
as well as in its previous relation to spontaneous bronchopneumonia 
and bronchopneumonia after measles. Gay and Stone (Jour. Inf. 
Dis., 1920, xxvi, 265) undertook the present study, not simply in an 
effort to proceed toward a possible practical method of treating strepto- 
coccic empyema, but in a desire to contribute some information to the 
larger question of streptococcic immunity as a whole. The experi- 
ments were conducted on rabbits by means of a single pure strain 
isolated from the lung of a fatal case of bronchopneumonia complicated 
by empyema and pericarditis, and though culturally of the S. pyogenes 
group, was immunologically unclassified. Beef infusion broth, Ph. 
7.2 to 7.4 and containing either I per cent glucose or 5 per cent sterile 
fresh rabbit serum was the medium employed. In counting the bacteria 
it was found that the Wright method, when checked by the gravi- 
metric tests, gave accurate and consistent results. The particular 
strain was not markedly pathogenic for rabbits by intravenous inocu- 
lation. Attempts to increase the general invasive properties of the 
cultures for rabbits were unsuccessful, as Avere all attempts to produce 
bronchopneumonia by bronchial insufflation. Empyema could be pro- 
duced, hoAvever, by injecting small quantities of broth cultures into 
the pleural caA'ity, particularly Avhen subcultures from the pleural 
fluid of an animal AA'ith fatal empyema AA'hich had been passed through 
the pleura of scA'eral animals Avere employed. Death oceurred in from 
one to seventeen days, the average being five days. Of 103 rabbits 
injected by a constant dose of a unifonn passage culture, 102 shoAA’ed 
inA'olA’cment of one or both chests, Avith or without pericarditis. There 
AA-as no evidence of an elective localizing affinity AA'ith the strain used. 
If sufficient amounts of killed and, suliscqucntly, living cultures of 
streptococci Avere giA'cn oA'cr a considerable period of time, protection 
against empyema occurred. The total number of bacteria injected, 
rather than the number of injections seemed to be the decisiA'c factor. 
The immune .serums produced gave positiA'e agglutination reactions at 
55'’ C. in dilutions of from 1 ; 400 to 1 : 12,800. The technical difficulties 
Avere surmounted by using a constant liomogcneous suspension made by 
the addition of phenol in a final concentration of 0.2 to 0.5 per cent 
to a 24-scrum broth culture. The .scrum of the animals in Avhich 
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active immunity had been proved by intrapleural inoculation -was 
found to vary in tropin content of from, five to eighty times that of 
normal rabbit serum. Satisfactory precipitin reactions were obtained 
by ^e immune serums used for tlierapeutic purposes, the antigens con- 
sisting of _ extracts of ground and dried streptococci. It was shown 
that the immune sera which contained strong antibodies may have 
a preventive and curative action when given before, with and after 
the infecting intrapleural dose of bacteria. Attempted vaccine therapy 
of the localized empyema gave consistently negative results. The 
authors conclude that although distinct results in the prevention of 
experimental empyema and, in rare instances, the cure of empj’^ema 
may be produced by the use of immune serum from rabbits, they have, 
as yet, no evidence of a sovereign or even encouraging serum therapy 
to offer and that no optimistic conclusions can be drawn from their 
results as to the possibility of protecting human beings against localized 
streptococcus infections or, specifically, against empyema, owing to 
the large amount of vaccine and the prolonged nature of treatment 
required. 


Experimental Streptococcus Empyema; Eleven Attempts at Dye 
Therapy. — An interesting attempt to develop the value of dj^e therapy 
in the treatment of localized infections is described by Gay and Mor- 
rison (Jour. Inf. Bis., 1921, xxviii, 1) wherein the workers are event- 
ually forced to conclude that “ there is little certainty of the ultimate 
usefulness of dyestuffs as disinfectants in actual bacterial infections.” 
The opportune availability of the pleural cavity for localized infections 
and the ready accessibility for any indicated subsequent manipulation 
were well known to the investigators so that their principal interest 
lay in developing an indisputable method for demonstrating the efficacy 
of the dyes in combating definite bacterial infection, l^bbits were 
the animals chosen for experimental purposes and these were injected 
intrapleurally with streptococci as the needs of the experiments 'required. 
The disinfectant and bacteriostatic effects of various dyes were tested 
out in vitro, not only upon the strains of streptococci but also upon 
B. tj’phosus and staphylococcus. It was shown by these means that 
streptococci succumb much more readily to the action of any one 
of a long series of dyes than does B. t;^q)hosus or even staphylococcus 
and that the most actively inhibitory dyes came from the triphenyi- 
methane and acridine groups. This was true to a lesser degree when 
the dyes were introduced into tubes of active pus removed from involved 
thoracic cavities. But when introduced into the pleural cavities of 
living animals suffering from empyema the sterilizing powers^ of the 
dye, in dosage and concentration many times that employed fn rUro, 
were insignificant and readily offered the menace of to.xic action from 
the dye itself. It m.ay be that the dye inhibits or kills many of the organ- 
isms but probably some are held deep in the meshes of tlie fibrin and 
these subsequently proliferate. This latter hypothesis presents because 
there is no reason to believe that the organisms became^ dye-fiist. As 
correlative problems, the authors proved that acriflarinc,^ the niost 
potent dve against streptococci, docs, in strong concentration mln{)it 
pha^oevtosis and that the reaction upon bacterial culture is tlie same 
in the presence as in the absence of oxygen, tliercby eliminating a ques- 
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tionable feature in the intrapleural use of the dye. _ The value of the 
dye as an adjuvant to immune serum is of such insignificant quantity 
as to render it almost totally impractical. 

The Experimental Transmission of Encephalitis Lethargica to a 
Monkey. — Following the production of a hemorrhagic encephalitis in 
a monkey by V. Wiesner and of epidemic encephalitis by Strauss, 
Hirshfeld and Loewe in both monkeys and rabbits with brain emul- 
sions and nasopharyngeal secretions, McIntosh and Turnbull {British 
Jour. Exp., Path. 1920, i, 89) reported the successful transmission 
of encephalitis lethargica to a Patas monkey after more or less indif- 
ferent results were obtained when material from eight fatal cases was 
inoculated into monkeys. In the present experiments, filtered and unfil- 
tered human brain emulsions, which had been immersed in 33 per 
cent, glycerin for fourteen days were injected intracerebrally and 
intraperitoneally. A Macacus rhesus monkey received the unfiltered 
emulsion and the Patas monkey the filtered. Although the rhesus 
monkey showed evidence of drowsiness in about two weeks after inocu- 
lation, no inflammatory lesions in the brain could be demonstrated 
on necropsy. The Patas monkey, however, recovered from the inocu- 
lation in a week, but several weeks later developed a severe fit, dying 
nine days later. The histological changes reproduced, in exaggerated 
form, the chief characteristics of human encephalitis lethargica. This 
-consisted of inflammatory infiltration, confined to the areas chiefly 
affected in the human disease. An emulsion of the cord and basal 
nuclei of the Patas monkey were inoculated into three other monkeys, 
one of which was developing symptoms not unlike those of the Patas 
monkey. The results of the inoculation of brain emulsions, from the 
Patas monkey were further reported upon by McIntosh {British 
Jour. Exp. Path., 1920, i, 257). The one animal which showed sjunp- 
toms, presented at autopsy acute inflammatory changes, consisting of 
glial proliferation, slight perivascular infiltrations of glial cells and 
lymphocytes as well as congestion, hyaline thrombi and multiple 
hemon’hages in the perivascular sheaths along with such degenerative 
changes as chromatolysis and protoplasmic vacuolation of the ganglion 
cells. Emulsions of the spinal cord and brain from this monkey Avere 
tlien inoculated Aindcr the dura and subcutaneously into two monkeys 
and three rabbits. One monkey showed no abnormal signs Avhile tlie 
baboon appeared to be out of sorts nine days after inoculation, which 
condition persisted for a week and then disappeared. The animal died 
four months later, after a fit. Two of the rabbits presented choreiform 
movements. The brain sections of one of these shoAved a few small 
cellular infiltrations. At the same time a monkey, kept as a control 
AA'ith an inoculated monkey, dcA'clopcd symptoms identical AA'ith those 
of the inoculated animal. The author belicA-es the spontaneous case 
is additional proof “ tliat the successful transmission in series of experi- 
mental encephalitis to monkeys and rabbits has completed the experi- 
mental proof necessary to shoAV that the disease is caused by a liA'ing 
virus.” ' 


The Viability and Grovrth of B. Typhosus in Bile.— -Various Avorkers 
huA-c held conflictijig aucavs regarding the action of bile and bile salts 
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on the members of the colon-tj'phoid group of organisms, some believ- 
ing the material to be bactericidal, some thinking that it is not inhibi- 
tory, -while others believe that some of the organisms are killed at first, 
■with a subsequent proliferation of the survivors. Beckwith and Lyon 
(Jowr. Inf. Dis., 1921, xxviii, 62) attempted to ascertain the viability 
of a given strain of B. tjqihosus in bile, as well as its ability to multiply 
in bile. Seven specimens of bile, including five human, one rabbit and 
one beef, were sterilized at fifteen pounds’ pressure for fifteen minutes 
and were seeded with two 2 mm. loopfuls of a twenty-four-hour broth 
culture of a strain of B. tj'phosus which had been isolated from a 
carrier. It 'was found that this organism was long-lived in the human, 
rabbit and ox bile. To determine the rate of growth, four specimens 
of beef bile were pooled, autoclaved as before and 100 c.c. quantities 
were inoculated with 0.5 c.c. of a tiventy-four-hour broth culture. 
Plate determinations, according to the methods for counting milk and 
water, were made at intervals of one-half, one, one and a half, two, 
three, four, six, eight, tiventy-four and forty-eight hours. As a control, 
beef broth of the same reaction as the sterilized bile (Ph 8.4) was 
inoculated and similarily examined. It was noted that the bacteria 
suffered a high mortality in the early hours of incubation in the beef 
bile. This was followed by a bacteriostatic action with a later “slow 
but progressive proliferation,” — facts, as the authors indicate, which 
confirm some of the observations of Jordan and Ecker. 


Fate of Microorganisms Introduced into Isolated Loops of the 
Intestine. — In order to test the validity of the assumption that patho- 
genic organisms are killed or inhibited in the intestinal tract— particu- 
larly “by the antagonistic action of the normal intestinal flora—” 
Eiskamp and Park {Jour. Inf. Dis., 1921, xxviii, 67) introduced by 
means of a hypodermic needle, 5 c.c. of various bacterial suspensions 
into the ligated loops of both duodenum and jejunum of 26 dogs. 
From within two to five or even twelve hours the animals were killed 
and aerobic plated determinations were made by the dilution methods 
of milk and water analysis. It was found that S. lutea completely 
disappeared from both loops -nithin two hours and B. violaceus within 
five hours. S. aureus became greatly reduced in numl)er in the jejunal 
loop within three hours and disappeared from both loops within twelve 
hours, as did the spores of B. subtilis, while red yeast disappeared from 
the duodenal loop in twelve hours. B. ti^phosus was markedly reduced 
in numbers -vwthin five hours. The e.xperimcnt with streptococci were 
inconclusive and the spores of B. anthracis were not killed. Samples 
of the intestinal contents withdraw from cacli loop immediately after 
infection of microorganisms were incubated aerobically and anaerobi- 
cally and counts of these were made at the time of necropsy. Practically 
no bacterial destruction was found in the incubated contents, except 
in the instance of S. lutea. There w-as an appreciable multiplication 
of S- aureus after longer incubation “in spite of the presence of 
numerous, presumably antagonistic forms.” The authors conclude 
that many bacteria injected into isolated loops of the intestine of dogs 
are destroyed in from tivo to 'seven Iiours, that the destruction is 
not due to the antagonistic action of the nonnal intestinal flora and that 
there is evidently a distinct antibacterial mechanism in the intestine, 
the nature of which is at present unknown. 
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The Comparative Toxicity of Thymol and Carvacrol (Isothymol).— 
Livingston {Public Health Rep., 1921, xxxvi, 1317)founci that for rabbits 
there Yvas but little difference between thymol and the isomer, 
carvacrol, though the indications were that the latter was slightly more 
toxic. Work on earthworms and paramecia gave results showing no 
material difference in the toxicity of the two substances. Carvacrol 
can be produced much more cheaply than can thymol and has the 
advantage of being readily produced in anj^ quantitj' from materials 
of domestic origin, while thymol is obtained abroad. 


Bacteriologic Studies of the Upper Respiratory Passages (the Influ- 
enza Bacilli (Pfeiffer) of the Adenoids and Tonsils)— Pilot and 
Peahuian {Jour. Inf. Dis., 1921, xxix, 55) state that Gram- 
negative, polemorphic, hemoglobinophilic bacilli, sboiving a preference 
for heated blood agar and revealing the characteristic property 
of symbiosis, were isolated and identified in 40.9 per cent of 
extirpated adenoids and in 53.9 per cent of the excised tonsils from 
115 persons. In the nasopharynx they were present in 40 per cent 
of 25 persons and in fewer numhei-s. The tonsils and adenoids, there- 
fore, arc foci in which influenza bacilli (Pfeifter) commonly flourish. 


The Incidence of Pneumococci, Hemolytic Streptococci and Influ- 
enza Bacilli (Pfeiffer) in the Nasopharynx of Tonsillectomized and 
Non-tonsillectomized Children.— Meyer, Pilot and Peaulman {Jour. 
Inf. Dis., 1921, xxix, GO) found that pneumococci, hemolytic strepto- 
cocci and B. influenza: were often found in the nasopharynx of normal 
children. The incidence and numbers of hemolytic strejitococci 
and influenza bacilli in the nasopharynx is decidedly less in the 
children whose adenoids and tonsils had been removed. In case of 
the pneumococcus the numbers arc less in the same children than in 
those whose tonsils were present. The removal of tonsils and adenoids 
re(iuce,s the number of certain bacteria in the oropharynx and naso- 
pharynx, hut does not cause their disappearance. 

The Diphtheria BaciUi and Diphtheroids of the Adenoids and 
Tonsils. — Pilot {Jour. Inf. Di.-^., 1921. xxix, 02) .studied cultures 
made of the excised adenoid.? of 100 children and revealed B. 



624- . PROGRESS OF MEDICAL SCIENCE 

diplitherise in 12. The crj^its of the extirpated faucial tonsils of 
the same persons harbored the bacilli in 12. When present in the 
tonsils the bacilli also occurred in tlie adenoids of the same person. 
In the tonsillar crypts the diphtheria bacilli were usually more numer- 
ous than in the adenoids. Two of the twelve strains were virulent; 
one showed attentuated virulence; three were pathogenic in large 
doses of the first culture while subsequent cultures were vdthout 
virulence ; the remainder were totally awulent. Diphtheroids occurred 
in 30 of the adenoids and in 17 of the tonsils; when present in both 
they were decidedly more numerous in the nasopharyngeal vegetations 
than in the tonsillar crypts. 

The Standard Treatment for Malaria. —Bass (Public Helth Rep., 
xxxvi, 1502) regards as “most effective and practical” the follow- 
ing method which has been recommended by the National Malaria 
Committee and approved by the U, S. Public Health Sernce: “For 
the acute attack, 10 grains of quinine sulphate by mouth three 
times a day for a period of at least three or four days, to be followed 
by 10 grains every night before retiring for a period of eight weeks. 
For infected persons not having acute symptoms at the time, only the 
eight weeks’ treatment is required. The proportionate doses for 
children are: Under one year, ^ grain; one year, 1 grain; two years, 
2 grains; three and four years, 3 grains; five, six and seven years, 4 
grains; eight, nine and ten years, 6 grains; eleven, t^velve, thirteen 
and fourteen years, S grains; fifteen years or older, 10 grains.” The 
advantage of such a uniform treatment are set forth. 

Some Suggestions Concerning the Bacteriological Diagnosis of 
Human Botulism.— Meyer and Geiger (Public Healih Rep., xxxvi, 
1313) report the result of attempts at isolation of the botulimus 
organism from feces and organs of those sick of this disease or who 
have died of the poisoning. Details of technic are given and the 
prediction made that fecal examinations will prove of diagnostic value. 


Suggestions for a Broader Application of Gambusia for the Purpose 
of Mosquito Control in the South.— Hildebrand (Public Health Rep., 
xxx^^, 1460) calls attention to the usefulness of top minnows (Gambusia) 
in the control of mosquitoes. The fish are particularly useful in stand- 
ing or sluggish water, but vegetation and floatage interfere with their 
activities. A plan is outlined for popularizing them. 


Notice to Contributors. — All communications intended for insertion in the 
Original Department of this Jodunal arc received only with the disHncl under- 
ttanding that they arc contributed exclueively to this Journal. 

Contributions from abroad written in a foreign language, if on examination 
they arc foimd desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished 
to authors, providing the request for them be written on the manuscript. 

All communications should be addressed to — _ „ o * 

Dr. George Morris Piersol, 1913 Spruce St., Philadelphia, Pa., U. b. A. 
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OKIGINAL ABTICLES. 

THE PATHWAYS OF INFECTION IN THE NERVOUS 

SYSTEM. 

A PRESIDENTIAL ADDRESS TO THE NEW YORK NEUROLOGICAL 

SOCIETY.^ 

By Poster Keiwedy, M.D., F.R.S. (Edin.). 

vSoMETHiNG less than eleven years ago I came to New York to 
undertake the duties of chief of clinic at the Neurological Insti- 
tute. I had then a few American friends, whom I had made in 
London, but none were here; yet the amazing kindness of this 
country has since made the number of my friends liere legion, 
and the honor you have done in making me your president is an 
index of the generosity and gentleness of your hearts toward those 
of dill’crent antecedents and training from yourselves. 

There is a host of rcsemlilances in the customs of the two great 
branches of the English-speaking peoples, but one might say with 
justice that the attitude toward the stranger differs on the two 
sides of the Atlantic— in Great Britain lie is to be viewed socially 
with suspicion until he proves liimsclf innocent, while in this kindly 
country he is accepted at something more than liis face value until 
his actions betray him. It is a nice point, therefore, whether my 
position in this honorable society is to be attributed to my subtlety 
or to your goodness, nor should I wish for personal reasons to press 
these researches too closely. Instead I thank you in all gravity 

' Delivered I'cLruary 1, 19SL 

vou ir'i. NO. r>. — 1S21 
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for the trust you have shown me^ which I shall do what in me lies 
to deserve. 

_ A few weeks ago there was held a meeting of the newborn Asso- 
ciation for Research in Nervous and hlental Diseases, an organiza- 
tion fathered by this society, which will be regarded, we trust, in 
the next couple of decades as a really constructive effort in our 
branch of medicine. In this concerted attempt to investigate 
thoroughly a single disease picture, we discovered our strength as 
clinical observers and as pathological anatomists, and our need of 
aid from those with knowledge in other fields than our own. Rrom 
the collected evidence, we gleaned the idea that epidemic encephal- 
itis was an organismal reaction rather than a specific clinical entity; 
that its picture was dravm and colored probably more by the 
physiological function of the structure attacked than by the speci- 
ficity of the virus. We examined carefully the morbid tissues of 
fatal cases; we explored the battlefields, but made little mention 
of the roads by .which those stricken places were reached by the 
invading armies. We found that the bulk of individuals with 
encephalitis had evidence of an injury to the mesencephelon, to 
the striate bodies and to the red nucleus; we found that, most 
usually, the first sign of infection other than general malaise was 
diplopia dependent on a disintegration of function in the oculomotor 
nuclei, a district at first sight not easily accessible to exogenous 
poisons. Without speculation on this anomaly of disease incidence, 
those of us, who consciously deliberated on this phenomenon at 
all, were content weakly to ascribe to the poison, or group of poisons, 
responsible for the disease, imknowm properties of specific chemio- 
tropism for the nerve structures initially damaged. 

This lias seemed to me, therefore, an appropriate occasion on 
which to examine, even without detail, some of our knowledge 
regarding the routes by which bacteria and toxins, organic and 
inorganic, can achieve admission to the highways and b>^^'ays of 
the central nervous system. In doing so, I cannot hope to tell you 
an}'' new thing, but rather to refresh your memories of work done 
in the past and overlain by the accumulations of more recent 
times. It is well occasionally that we take stock of our possessions; 
those ive have had for long grow dusty and unrecognizable, and 
we often fail to see how they complement and illumine our 
baubles acquired but yesterday. The Minotaur was found and 
slain in the labyrinth only by the aid of Ariadne’s guiding threads, 
and in our searchings we must see to it that some of these be held 
unbroken. 

Tlic bases of our knowledge of the properties of nen'ous tissue, 
laid down almost entirely in the lifetime of our senior mcnibcre, 
were of necessity anatomical and physiological. Tiie notion of the 
ancients had to be dispelled— not so many centuries ago— that the 
purpose of the brain was but to cool the hot and noisome \'apors 
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arising from the heart! Analysis of centers, tracts and functions 
have given us a storehouse of knowledge incredibly large indeed, 
when one considers the short time that has elapsed since groups of 
men seriously began to apply themselves to neurological problems. 

hen, however, these were beginning to be solved little or nothing 
was known of infection, bacteriology was still unborn, and to 
explain morbid processes, men were oriented toward innate degen- 
eration and deficiency of vital forces rather than to the guerrilla 
warfare, which we now know to be waged unceasingly in our bodies, 
between our cells and humors on the one hand and an implacable 
host of microscopic and ultramicroscopic organisms on the other. 

The assumption of death of specific tracts and centers before 
the rest of the organism, of a simple vital lack in a few cells or 
fibers satisfied us when we were unconscious of the roles capable 
of being played by insidious infections; so amyotrophic lateral 
sclerosis, among other ills, was explained by an abacadabra 
charm called abiotrophy, and the great group of the myopathies 
was similarly incanted, though we feel ourselves now on the 
threshold of knowledge of their morbid courses by the portal of 
the endocrines. 

In the presence of your retiring president it might be an impro- 
priety in me to dilate much on this last notion, but I may submit 
that a consideration of the pathogenesis of the infections of the 
nervous system may reveal a unity of morbid process in many ail- 
ments clinically unlike, a pathological synthesis at least as valuable 
as the meticulous analyses of symptoms to which we have been 
accustomed to bend our minds. 

The reaction of each of us to a given infection varies (could we 
but notice the variations) with the diflferent physical personalities 
which we possess; perhaps — though this is a seven-league step — 
with the difl’erent kinds of endocrine balance in each of usl Our 
senses require training to detect differences between similar-appear- 
ing objects; I remember my difficulty in Russia in distinguishing 
one acquaintance from another, and on my return, for the first few 
days the feeling that I knew all the passers-by on a London street 
because of their general racial and facial resemblance to my friends 
and relations. So I believe that in the future we shall be able to 
perceive small individual reactions to toxins from without, reac- 
tions wliich we now look at but do not see. Further, just as one 
man differs from another in his reaction to infection, so in a single 
organism tlicrc is a host of unknown and little thought of circum- 
stances which determine the incidence and distribution of the 
lesions— a case of Addison’s disease has tuberculosis of the adrenal 
glands, but one would like to know wliy he has not a tabes mes- 
enterica or a fibroid phthisis instead. 

But such problems at present are merely exasperating, though 
they will he solved, and some, not improbably, in our day. A 
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statement of such an example, however, shows our modern wish 
to be dissatisfied with the mere nomenclature of disease and our 
desire to dig into the basic studj'’ of the conditions of liability and 
resistance to infection in the various tissues and organs of the body. 

The sentry guarding the gate by which infections most commonly 
reach the central nervous system is the cilia of the mucosa of the 
airwaj'^s and especially, perhaps, the mucoid material with which 
the mucosa is lined. Bayliss has stated that it is mucin which 
protects the digestive tract from the effects of its own juices, and 
it is likely that ferment action from dead or living bacteria effects 
the first rent in the epithelium, giving access therefrom to the 
lymphatic and blood sj'^stems. Benians has demonstrated that 
Shiga’s bacillus can be held alive and harmless in the organism 
for months if surrounded by mucilage of tragacanth, and this with- 
out the production of antibodies in the host against the bacillus. 
It has been shown that bacteria in carriers are always interned in 
a mass of mucus, nor have carriers usually developed an active 
immunity against their potential parasite. In the British training 
camps and barracks an unduly high carrier rate for the meningo- 
coccus invariably preceded the outbreak of an epidemic of cerebro- 
spinal fever, and a task still to be done would be to discover if there 
be any relationship between susceptibility to infection and naso- 
pharyngeal disease, involving a defect of mucoid secretion— an 
objective to be gained not alone in cerebrospinal fever but in 
epidemic encephalitis and poliomyelitis as well. 

I have just said that epithelial destruction of mucous membrane 
is the prelude to invasion of the lymphatic and blood systems b}' 
bacteria and their toxins; over the respective roles of these two 
systems, in conveying noxious material to the nervous system, 
much recrimination has occurred. As in most controversies there 
is some truth on both sides, but I believe that an examination of 
the evidence vdll in our day dispose of neutrality of thought in the 
matter. Despite the state of philosophic doubt in the minds of 
Alford and Schwab, it would appear that tlie defensive mechanism 
of the clioroid gland in excluding all hematogenous material unsuitcd 
to its purpose coupled with the anatomical continuity of the lymph 
system with the cerebrospinal pons— a continuity accepted by 
such observers as Halliburton and Starling — make it more than 
a working hypothesis that, by the perineural and endoneural Iv-mph 
channels of the cranial and spinal nerves, toxins can reach with 
unfortunate ease the cerebrospinal axis. 

Twenty j'ears ago experimenters were struck by^ their utter 
failure to produce cliaracteristic brain and^ cord lesions by the 
intravenous injection of bacteria of high virulence; ve are nov 
aware of the role played in elective filtration, to use Mc.strezat .s 
phrase, bv the choroid plexus, whereby large colloid molecules arc 
forbidden" access to central ncr\'ous tissue -the wliole group ol 
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albumenoid toxins are tlms cut off from direct invasion of the 
brain space; I have said direct invasion for these large molecules 
can pass easily through the walls of the capillary vepels, so break- 
ing from the blood to the lymphatic economy. This permeability 
of the CcipillMy ws-ll IS sin noportent fjictor in the mechciiiisiii of 
many of our infections; Marie, confirmed by Meyer and Ransome, 
showed that tetanus toxin passed to the lymph vessels from the 
initial lesion, thence to the blood, thence to the motor end-plates, 
thence by efferent nen^es to the spinal cord— and it has further 
been shown that if these same nerves be cut an otherwise lethal 
dose of tetanus can be given without any cord involvement at all; 
the incubation period in experimental tetanus varies in warm- 
blooded animals with the length of peripheral nerve tissue to be 
traversed, a few hom-s in rats to several days in the horse. When 
the lower segments of the cord were already the seat of experimental 
tetanic irritation, it has been always possible to prevent cervical 
implication by dorsal section, and it is interesting to note, further, 
that dolorous tetanus, produced by the injection of the posterior 
roots proximal to the ganglia, was in no instance accompanied by 
any sign of ventral horn irritation. 

However, tetanus intoxication takes place through both the 
blood and lymph systems, and in experimental intoxication the 
poison can be demonstrated in the blood even in the earliest stages, 
but in a state of high dilution; it reaches the subarachnoid spaces 
of the lumbar enlargement in a much higher concentration through 
the lymph spaces of the peripheral nerves. One must notice, 
however, that trismus is one of the earliest signs of the onset of 
generalized tetanus even when the initial lesion has been in one' of 
the lower extremities. This would seem to be an evidence of a 
blood-borne toxemia, though the mechanism by which the motor 
root of the fifth nerve is thus early irritated is by no means clear. 

Might I bring to your attention in this connection that in diph- 
theritic nerve intoxication oculomotor palsy is a constant feature 
of the disease wherever the infecting focus may be in the body, 
and we have referred already to the very usual early infection of 
the third nerve ■ nuclei in epidemic encephalitis. This special 
susceptibility, to react to general infection on the part of the mes- 
encephalic nucleus of the motor fifth nerve and on the part of the 
mesencephalic oculomotor nuclei, may not be due simply to an 
undue delicacy of these structures but may depend on anatomical 
avenues for invasion as yet not comprehended. 

. consideration of the mass of diphtheritic infections occurring 
m the course of the Palestine campaign has led Walsh away from 
the idea that tins virus is exclusively blood-borne with special 
affinity for discrete areas of nerxm tissue, and toward a notion 
ot the part played by the process named by Orr and Rows 
bnnphogenoiis toxi-mfection of the nervous system. Among the 
troops operating against the Turks there was an outbreak of To! 
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called desert sores^ whicli in certain units of the Egj’ptian expedi- 
tionary forces affected 40 per cent of the men. - These sores were 
thought to have some connection with the horse manure laid 
down on the desert roads, for they ceased to be a military amdety 
when the army had attained the fertile plain of tlie Promised 
Land. From almost all of these sluggish ulcers Klebs-Loeffler 
bacilli were recovered in nearlj' pure culture, and a vast number 
• of cases of peripheral neuritis ensued. The most important obser- 
vation made by Walsh on this material was that ini'ariably there 
was an initial local paresis related anatomically to the site of tlie 
infective focus— a circumstance in itself disposing of the idea that 
in such conditions the poison is entirely carried by the blood to 
the nervous elements; the poliomyelitic wrulence of the mesenteric 
lymph glands of subjects, whose blood is innocuous, is another 
circumstance of moment in the same connection. At least two 
of these diphtheritic cases should be quoted here briefly: One, an 
artillery driver, who sufi^ered from multiple septic sores on the 
thighs and buttocks and a large ulcer in the perineum also of ten 
weeks’ duration. In the seventh week of his illness he began to 
experience numbness around the anus and on the buttocks. This 
sensation of deadness spread to- the penis, scrotum, and to the 
backs of the thighs; a few days later there was loss of control of 
the bladder and rectum. Not for weeks after the appearance of 
these conditions did the signs and symptoms of a mild subacute 
toxic polyneuritis occur, by which time there was also a ready 
fatigue of casual accommodation. On e.xamination, this man was 
found to have complete loss to all forms of sensation over the skin 
areas supplied by the fourth and fifth sacral roots and severe loss 
of sensibility over the second and third sacral root areas. It was 
noticed that the segmental symoptoms were improving pari passu, 
with an increase in those referable to the terminal nerve twigs. 

The second case I ask your leave to quote is that of a medical 
officer, who infected his right thumb when performing a trache- 
otomy upon a fatal case of laiyrngeal diphtheria. In seven weeks 
the digital wound had healed, but he began to notice numbness 
and loss of feeling in the affected thumb, signs and symptoms 
which spread to the radial part of tlie hand and subsequently were 
present in the entire hand and forearm. At the same time ataxia 
and loss of power developed in the right upper extremity. After 
these disabilities had occurred in the limb he sustained a generalized 
multiple neuritis, but did not e.xperience accommodation paraly.sis. 

Neither of these patients had any affection of the palate, in which 
circumstance they were identical with the other cases of paralysis 
following extrafaucial diphtheria. 

Perhaps 1 might be allowed to correlate with this material, 
cases described by myself as acute infective neuronitis. Ihcsc 
occurred as a minor epidemic among soldiers in the field and vere 
characterized by fever, peripheral neuritis and ascending signs of 
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involvement of the spinal roots and ganglia. In some of them the 
posterior roots sufFered vastly more than the peripheral nerves, so 
that root zones of grossly altered sensibility were easily demon- 
strated. A constant feature of these cases was peripheral paralysis 
of the face and the lower muscles of deglutition. The pathological 
picture produced was extraordinarily akin to those obtained experi- 
mentally by Grr and Rows in their work on lymphogenous infections 
and the gross involvement of the spinal ganglia in my cases gives 
point to the suggestion that these structures may act as blocks to 
the centripetal transportation of lymphogenous poisons. 

Severe damage to the cells of the posterior ganglia was a feature 
also of a series of ascending neuritides of the cauda equina, which 
I described witli Charles Elsberg in 1913, and the arguments for 
the lymphogenous nature of the virus in tabes through the changes 
in the dorsal root entry zone are sufficiently familiar to warrant 
no more than a passing mention in an address already growing 
overlong. We should notice, however, the interesting fact that 
degeneration of exogenous fibers invariably begins at the point 
where the neurilemma leaves off and that, in fatal cases of diph- 
theritic poisoning, where the palate has been entirely disabled, the 
vagal nuclei have been found destroyed without any evidence of 
iniury to the vagi themselves. Whether the influence of the neu- 
rilemma on the axis-cylinder be protective or nutritive, whether it 
be vital or mechanical or whether its role is an integral part of 
neural conduction is one of the major problems of neurology today. 
Before turning from these surface speculations on some of the 
avenues of infection of the central axis, we should refer suggestively 
to Collins and Armour’s autopsied case of acute bulbar palsy in a 
child with mumps; and especially to a series of cases described by 
Wilfred Harris of chronic bulbar palsy immediately following diph- 
theria, clinically resembling myasthenia gravis, but differing from 
that condition by the absence of ptosis, dyspnea or variability of 
disease picture, and by the presence of muscular atrophy and the 
reaction of degeneration. Dr. Dana has described amyotrophic 
lateral sclerosis directly produced by lues; a group of patients with 
chronic lead poisoning suffering from the same disease has come 
under my own observation, and Stanley Barnes has recorded a 
number of patients with a chronic toxic affection of the lower motor 
neurone, having a tendency to slow improvement following acute 
specific fevers. 

It is fair to suppose, therefore, that further investigation of the 
routes, by which infections attain the brain and cord, may reveal 
much regarding the pathogenesis of some nervous ailments We 
can hope, however, to illuminate only a few problems by any one 
-method. Thus an attempt, and one somehow appealing, has been 
made recently to show that the location of tlie lesion in the com- 
bined spinal sclerosis of anemia and marasmus depends ultimatelv 
on a depreciated adrenal activity operating on the spinal pial ves- 
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sels tlirougli the thoracicolumbar sjTnpathetic chain. One may 
add that some such sjmthetic imagining is required to account for 
the so-frequent incidence of spinal tuberculosis in the fifth or sixth 
dorsal A'^ertebr®. The clinical phenomena of acute multiple scle- 
rosis suggest a perivascular outpouring of fluid into the nervous 
elements, to study which adequately requires more than a notion 
of the conditions governing osmotic pressures in living organisms, 
and possibly also of colloidal chemistrj’’ and the specific action of 
calcium ions in producing abnormal permeability of capillary vessels. 
Indeed, the ivhole question of radio-active salts on cell function 
might well have to be determined before a satisfactory explanation 
of such a well-recognfeed clinical process as I have just mentioned 
can be forthcoming. 

The development of all branches of medicine has led to diversion 
of talent into a variety of areas as separated from each otlier as 
though each observer were in a kite balloon by himself— nor have 
we evolved any adequate headquarters where reports from each 
can be received and correlated. The modern student receives 
instruction in animal physiology from physiologists who never enter 
a ward, in chemistry from chemists often without interest in either 
physics or biology; structure and function in his mind are in differ- 
ent water-tight compartments so that in the beginning of his clinical 
years he is in travail to apply his knowledge to the problems before 
him, and must needs explain a hemianopia by a possible lesion 
of the bundle of Vicq d’AzjT. The same segregation of different 
branches of knowledge is continued into our adult professional 
lives. As a society for the advancement of learning we must try 
to arouse interest in our problems among physiologists and bio- 
logical chemists, among pathologists and anatomists; we should 
seek to include them in our body. Their science would be more 
humane, our medicine more scientific. I should go even further 
than this, for I can see no disability but a great gain, through a 
new orientation, if sometimes we were to choose to lead us, a man, 
not of our specialty, but one of erudition in some cognate sphere, 
with sympathy for our state of darkness. No one can play equally 
sweetly on all the instruments of an orchestra and tlie conductor 
should* be changed witli the kind of music to be played. 

In all civilizations knowm to us there has been a fairly regidar 
sequence in the flowering of tliought: First, there develops 
carving and painting and building as expressions of tlic human 
spirit, then comes literature and, last of all, science strides forward. 
For us, this last cycle is but beginning, and there will be time 
enough before the great changes are rung in the world to lay down 
princi])lcs, tlie knowledge of which may with fortune be stored up 
for the peoples who will come after ours. Let there be but coop- 
eration among all kinds of us and then, “flurn you to any cause of 
policy, The Gordian knot of it you will unloose. Familiar as your 
garter." 
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Fournier in reviewing the anemias of syphilis states that the 
disease causes a diminution in the percentage of hemoglobin, a 
decrease in the number of erythrocytes and an increase in the 
number of leukocytes. He recognizes five types of anemia in associa- 
tion with the disease: (1) the simple secondary anemia (by far 
the most common), (2) chlorotic anemia, (3) chlorotic anemia with 
leukocytosis, (4) leukemia and (5) (infinitely rare) syphilis imitat- 
ing the picture of pernicious anemia. 

Fournier refers to the difficulty in some cases of deciding whether 
syphilis is the direct cause of these modifications or whether they 
are the result of associated symptoms (the febrile state, symptoms of 
dyspepsia, nervous troubles, superimposed infections or the influence 
of misguided therapy).' He quotes the old saying that “mercury 
is the iron of syphilitic anemia.” However, after having corrected 
the syphilitic changes, mercury becomes, in turn, ah alterant of 
the blood. For a time it does good, later it becomes harmful. 
Mercury cannot be given over a prolonged period without damage. 
Fournier instituted, therefore, the “method of successive or inter- 
mittent treatments.” 

Since Fournier’s time little has been added to our knowledge of 
the mercurial therapy of syphilitic anemias. The advent of arsphen- 
amin has -brought new possibilities, which, although extensively 
discussed in the abstract, have been reinforced by only a small body 
of clinical material. This paucity of clinical discussion may be 
ascribable to the comparative rarity of pernicious anemia in combin- 
ation with syphilis. The total number of cases with or without 
syphilis treated with arsphenamin which have been collected from 
the literature is thirty-six. To this are now added the twenty-five 
cases of severe anemia which form the basis of the present study. 
Primary emphasis is laid on the effect of arsphenamin therapy, 
since the cases were originally approached from this angle. 


REVIEW OF literature - 

^ Arsenic Avas first used in treating pernicious anemia with gratify- 
ing results in 18/5 by Bramwell, In 1911 he began using arsphen- 
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amin, one to four injections of 0.3 gm. each intramuscularly, because 
he desired to secure a gradual and prolonged action of the arsenic 
constituent of the drug. In 1913 he reported his experience M'ith 
tiyelve patients, of M'hom teo shoived no change, three shoived 
slight improvement and seven v'ere greatly benefited, although 
one had a relapse later. 

Leede, in 1911, treated five patients with pernicious anemia hi 
extremis. Four of them died in from thirty-six hours to fourteen 
days, and Leede therefore coneludes that arsphenamin is directly 
contraindicated. He also reported a case that gave the impression 
of pernicious anemia, atypical however. A diagnosis of anemia 
M'ith a s>^hilitic basis v'as made. After one injection the hemo- 
globin rose from 15 per cent to 60 per cent and the erythrocjdes 
from 900,000 to 4,000,000 in two months. The hemoglobin fell 
to 50 per cent and a second injection v'as given; the hemoglobin 
then rose to 70 per cent in eight days. Leede pointed out the need 
for splitting up pernicious anemia into further groups (due to 
Bothriocephahis laiiis, Ankylosioma, and so forth). 

Steyrer, in 1912, after treating a patient for some time with 
Fowder’s solution and seeing no improvement, gave several injections 
of arsphenamin. The hemoglobin rose from 20 per cent to 70 per 
cent, and the erythrocytes from 700,000 to 4,500,000, with the dis- 
appearance of megaloblasts and poikilocj’tosis. 

Friedlander, in 1912, reported a case in which the patient had 
received large quantities of arsenic and iron. The erythrocj'tes 
numbered only 887,000 with 20 per cent hemoglobin, giving an 
index of 1.1. After two injections of 0.3 gm. arsphenamin and 
injections of 1 gr. of cacodylate of iron on alternate days for twenty- 
seven days the erythrocj'tes rose to 3,200,000, the hemoglobin to 
52 per cent, with an index of 0.7, the picture of only a milt! anemia. 

Hobhouse, in 1912, added one case to the list. IJis patient had 
been anemic for more than a year and had improved under large 
doses of arsenic. In October there ivas no sign of peniicious anemia, 
but in hTay the count showed 800,000 erythrocytes and 18 per cent 
hemoglobin, with an index of 1. Two intramuscular injections of 
0.3 gm. of arsphenamin were given and in October the erjlhrocytes 
numbered 4,704,000, hemoglobin 110 per cent, with an index of 1.05. 

Boggs, in 1913, reported eleven cases. Three of the patients died. 
One was moribund at the time of injection and one died eleven days 
after the administration of 0.2 gm. of arsphenamin. The reaction 
was not marked and the blood count did not drop more than 200,000 
erythrocytes. The third patient improved, the count rose from 
1 ,100,000 to 3,400,000 in twenty days, eventually reacliing 4,8(X),000, 
witli 85 per cent hemoglobin; the patient, however, died later. The 
picture was never free from the qualitative changes of pernicious 
anemia. Five patients improved with an initial drop of never more 
than 200,000 erythrocidcs. One received 0.3 gin. intravenously 
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every four weeks. In sixteen weeks the erythrocytes rose from 500,- 
000 to 5,000,000 and the hemoglobin from 23 per cent to 90 per cent. 
Tnm other patients had an average rise of 2,000,000 erythrocytes. 
Although all precautions were observed a sharp febrile reaction 
after each injection lasted from six to twelve hours, in contrast to 
the very mild or absent reactions in syphilitics. Boggs concludes 
that the drug may be given without serious risk, and the results 
justify its use in pernicious anemia. 

Maynard, in 1913, noted a slight increase in erythrocjd;es after a 
first injection of arsphenamin; after a second, however, there was a 
decrease, and he did not use it further. 

Weicksel (1913) thinks that sjqihilitic pernicious anemia is not the 
result of syphilis, but that under certain, predisposing conditions 
syphilis sometimes leads to this disease. According to him sjTihilitic 
anemia is seen in general in latent syphilis. He reports one case, 
that of a man, aged fifty-two years, with a moderately positive 
Wassermann reaction and a typical pernicious anemia. The patient 
was given two injections of arsphenamin and reactions followed 
which confined him to bed. The erythrocytes subsequently rose 
from 1,680,000 to 3,700,000 and the hemoglobin from 45 per cent 
to 85 per cent; the index fell from 1.34 to 1.08. This, however, 
brings up the question of whether arsphenamin produced the im- 
provement or the collateral treatment for the pneumonia which de- 
veloped. In the syphilitic pernicious anemia the situation is more 
favorable, because there is a remedy against the syphilis. Weicksel, 
in a second article (1913), reported the death of the patient and the 
pathologic findings of pernicious anemia. Either the old syphilis 
had no connection with the anemia and the condition was a so-called 
cryptogenetic form of pernicious anemia or the anemia was the. 
result of a former syphilis for which insufficient arsphenamin had- 
been given to remove the cause. Weicksel inclines to the latter 
view and advises the use of arsphenamin in further cases. 

Lampe, in 1916, treated three patients suffering from pernicious 
anemia by the intravenous injections of small doses of arsphenamin, 
0.05 gm. to 0.16 gm.; the hemoglobin rose 40 or 50 per cent and the 
erythrocytes were increased 2,500,000. One of the patients had a 
remission and died. Lampe states that he has never seen similar 
favorable results in cases of pernicious anemia that have been 
treated in other ways. 

Lowrey, in 1917, reported a case in which pernicious anemia 
developed some tirne after treatment with arsphenamin, and he 
decided that there is probably no causal relation. 

It .will be noted that all the foregoing cases had been diagnosed 
pernicious anemia and only in a few instances was there any mention 
of syphilis. Other than these reports we have been unable to find 
any series which dealt primarily with the effect of arsphenamin on 
anemia associated definitely with syphilis. Hirschfeld (1918) makes 
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tlie general statement, however, that in a few cases s}T)hiIis in its 
tertiary stage may present the sjTnptom-complex of pernicious 
anemia. Treatment of sj^ihilis, preferably with arsphenamin, 
“cures the disease, without a remission.” Each patient with a 
positive Wassermann reaction, however, should not be regarded as 
sjTihilitic. Old sjTjhilis is more often an associate than a cause of 
pernicious anemia. Hirschfeld has repeatedly seen cases of this 
t^Tpe in which treatment was given for sj^jhilis without success. 
The question concerning the syphilitic etiologj^ is determined only 
by tlie success of specific therapy. It is always possible that the 
anemia has progressed so far that in spite of the control of the 
sjq)hilis a normal regeneration of blood can no longer take place. 
This must be considered, particularly if during treatment the 
Wassermann reaction becomes negative and the blood findings are 
not improved. 

- EFFECT OF ARSPHENAMIN ON THE BLOOD PICTURE 

Numerous investigators have studied the blood picture of syphi- 
litics under treatment with arsphenamin. Inmost cases the exami- 
nations were routine and made without particular reference to 
anemia. Le\Y-Bing, Duroeux and Dogny, however, confined their 
reports to cases presenting definite anemia. 

Yon Besaiss, in lOH, noted, besides a hjqierleukocytosis, marked 
increase in erythrocji:es under arsphenamin treatment. In one 
case of tertiary syphilis the erythrocytes were unaltered, and in 
this case the preparation failed therapeutically. 

Magat, in 1910, studied the blood and urine in three cases of recur- 
.rent fever, fifteen of syphilis and several of malaria treated by 
GeorgyewskJ^ He speaks of the increase in erji;hrocytes and in 
hemoglobin with a decrease in leukocytes the first day after injec- 
tion of arsphenamin. 

Evdokimow, in lOil, observed a more or less distinct improve- 
ment in the blood picture under arsphenamin. The fluctuation in 
hemoglobin was transitory’ and rarely exceeded S per cent. Usually 
there was a slight increase in erythrocytes, a more or less marked 
leukocytosis with increase in eosinophils and a more frequent in- 
crease in neutrophils. 

Baughcr and Vaughan, in 1911, treated eighteen patients with 
syphilis, the erythrocytes and hemoglobin showing no constant 
change. There was an initial drop in leukocytes in the finst few 
hours after the injection, a rapid increase during the first twenty- 
four hours, reaching a maximum in from Hvo to four day s, becoming 
normal or slightly above normal in from six to ten day's. 

Dorn, in 1912, stated that following intravenous injection of 
arsphenamin there is a hemolysis of short duration, vith a decrease 
in hemoglobin, sometimes as great as 20 per cent, and a drop in 
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ervtlirocji^es with the. presence of urobilinogen and urobilin in the 
urme. The blood count returns to its former level or even a little 
higher in twenty-four hours. 

Thevenot and Brissaud (1912) believe that arsphenamin causes 
an excitation of hematopoiesis. The erythrocytes show at first a 
diminution of sometimes 1,000,000. In fifteen days there is an 
increase of from 500,000 to 2,400,000. 

Schwaer, in 1912, treated twenty-four sj^hilitic patients with 
positive Wassermann reactions whose blood pictures varied but little 
from normal. The hemoglobin showed but little change, from 5 
per cent to 10 per cent either way, usually do>vn, irrespective of the 
dose, 0.2 gm. to 0.6 gm. There was no definite alteration in the 
erythrocytes. Schwaer used small doses, 0.05 gm., in anemias of 
different etiology with practically no effect, and concludes that as 
then employed arsphenamin did not seem to have a place in the 
treatment of diseases of the blood in general. 

MacKee, in 1912, investigated twenty-one cases before and after 
treatment and noted a very definite relation between the systemic 
reaction and the fall in erythrocytes, when, as he believed, the reac- 
tions were produced by the use of stale distilled water. In his 
opinion arsphenamin itself plays no part in reducing the count, for 
if there was no systemic reaction there was no substantial reduction 
in the number of erythrocytes and no reaction occurred with proper 
technic. 

Levy-Bing, Duroeux and Dogny used from one to three injections 
of 0.3 gm. of arsphenamin in neutral suspension in ten cases of sec- 
ondary syphilis. All the patients were moderately anemic, 3,200,000 
to 3,800,000 erythrocytes. No appreciable change in hemoglobin 
was noted. There was a varying diminution in erythrocytes, 
300,000 to 500,000, returning to the former count. There was no 
amelioration of the preexisting anemia. 

_ Wawiorowski, in 1912, using subcutaneous and intravenous injec- 
tions of arsphenamin, found only a slight effect on hemoglobin and 
erythrocytes. 

Heden (1913) gave from three to eight intravenous injections 
(average six of 0.4 gm. arsphenamin or its equivalent) in fifteen 
cases. After the first treatment there was a slight decrease in hemo- 
globin, 10 per cent at most, less after the second and third treatments 
and none later . The same held true for erythrocytes.- 

Yakimoff, in 19n, from experimental work on rats, normal or 
infected with SpivoclKEta duttoni and TTypanosoma ya/nibicnsc, 
concludes that arsenobenzol causes first an inhibition of the hema- 
topoietic organs and later an excitation. The reaction in monkeys 
is similar. 

Kolmer and Yagles’^ work (1920) on the hemolytic activity of 
solutions of arsphenamin and neoarphenamin shows that hemolytic 
activity depends on (1) the direct action of arsphenamin, (2) the 
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use of nonisotonic solvents, and (3) the use of sodium hydroxide, 
especially in excess of that needed to produce the disodium arsphen- 
amin salt. 

It-appears from the foregoing resio/zc that of nine clinical investi- 
gators six report favorable results from arsphenamin in anemia, one 
is opposed to the treatment and two are undecided or give qualified 
opinions. Among investigators of the laboratory aspects of the 
problem of the influence of arsphenamin on the blood, five are in 
favor of the drug as a means of producing a rise in hemoglobin and 
erythrocytes and seven are against or give qualified opinions. In 
general it appears tliat there is a transient destruction of erji;hro- 
cjdes followed by a rise whose degree and permanence vary in differ- 
ent opinions. 


CASES OBSERVED IN THE MAYO CLINIC 

During the last four years approximately 4800 patients with 
s.^q)hilis have been treated in the Section on Dermatolog}" and 
Syphilology of the Mayo Clinic. These are largely patients with 
late or latent syphilis who have come to the Clinic on account of 
nervous, cardiac or gastric symptoms, although there is a fair 
percentage with primary or secondary manifestations. In the exam- 
ination of the records of these patients it was found that in the 
majority the hemoglobin was 70 per cent or more. It seemed advis- 
able to study only those with 55 per cent or less. Only twenty-five 
patients were available for such a study. These were all patients 
in whom the diagnosis of syphilis was either unquestionable or in 
whom it was sufficiently plausible to warrant a therapeutic test. 
Patients with proved or suspected syphilis were chosen because if 
arsphenamin yill help any type of anemia it should help the type 
with a possible syphilitic basis. 

Three tjqjes of cases are possible in this group of anemias: 

Type 1, true pernicious anemia, giving a nonspecific positive 
Wassermann reaction. 

Type 2, true pernicious anemia in association with sy'philis. 

Type 3, severe anemia due directly or indirectly to syphilis. 

Cases were regarded as proved syphilitic, in which there was at 
least a definite history, a positive Wassermann test and remnants 
of an old infection or signs at the time of examination of involve- 
ment in any system. Cases in which there was either no history or 
only a doubtful history of a primary lesion, with no clinical evidence 
of syphilis, or in which only one positive Wassermann reaction had 
been obtained were regarded as doubtful. Cases were classified as 
a pernicious type of anemia in which the lilood picture showed a 
decrease in eryMirocytes out of proportion to the fall in hemoglobin 
with the presence of anisocytosis, poikilocy-tosis, nucleated erythro- 
cytes and clinically by weakness, dyspnea, sore-tongue, gastro- 
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intestinal disturbances, pigmentary changes Gemon tint) and some- 
times nervous manifestations. Obviously little may be expected 
in the first two groups from treatment for syphilis, 'per se, except 
insofar as the drugs used primarily against syphilis may also have 
a direct beneficial effect on the anemia, either by stimulating hema- 
topoiesis or by preventing blood destruction. 


METHODS AND TREATMENT 


Schamberg’s preparation of arsphenamin, obtained from the 
Dermatological Research Laboratories, Philadelphia, was used in 
most cases in increasing doses, 0.3 gm. to 0.5 gm., at weekly intervals. 
In a few cases Lowey’s solution of arsphenamin was used. ^ Nov- 
arsenobenzol was substituted when the patient’s condition indicated. 
Occasionally the dosage was reduced. After :the patient had been 
given a course of six injections, during which time his tolerance for 
mercury was ascertained, he was sent home for from one to three 
months with or without mercurial treatment in the form of 4 gm. 
33 per cent inunctions, or hydrargyrum cum creta. Second and 
even third courses were given to some of these patients. 

Transfusions were given to certain patients prior to, concomitant 
with, or following specific therapy. They were given by the citrate 
method, the donor and recipient usually belonging to the same group, 
although in emergency a Group IV donor was used irrespective of 
the recipient’s group . The usual quantity given was 500 cc. 

The Dare hemoglobinometer was used throughout. The recent 
work of Senty, in which he showed that readings above 70 per cent 
were subject to error, needs mention. Below this, however, the 
estimations are accurate. In this series, then, the readings may be 
considered correct apart from the variations due to personal equa- 
tion. We have arbitrarily taken increases or decreases of 5 per cent 
as legitimate error and have paid attention only to greater changes. 

The Wassermann technic as carried out at the Clinic under the 
direction of Dr. A. H. Sanford is a slight modification of the original 
Noguchi system. In the preparation of the amboceptor, dogs 
instead of rabbits have been used. Human corpuscles have been 
sensitized by adding a definite amount of amboceptor to the washed 
corpuscles and placing the mixture overnight in the ice-box. The 
sensitized cells are then titrated against various amounts of 40 per 
cent diluted guinea-pig serum. The standard antigen for routine 
work is an acetone-insoluble fraction of heart extract. 

We have been more interested in the effect of arsphenamin on 
pie course of anemia from day to day and from week to week than 
in the immediate effect on the blood picture. No attempt has been 
made to learn whether there was an initial drop in the first few 
minutes or hours with a subsequent rise to the original count or 
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above. This has been the object of study by several investigators, 
and the results have been uniform. 

Tables 1, 2, and 3 classify our material from various standpoints. 

TABLE I.— EVIDENCE OF THE PRESENCE OF SYPHILIS IN RELATION 
TO THE BLOOD PICTURE 

Undeter- 

„ . . _ , mined.' 

Permcious Secondary (hemoglobin 

Evidence of syphilis. anemia. anemia. oniv.l Tninl 

Indisputable 5 

Wassennann test and history . . 1 

Wasseimann test only .... 6 

History only 1 

No history. 'Wassennann test nega- 
tive 

13 

It will be seen that about half the cases in this series presented 
the picture of pernicious anemia. A positive Wassermann reaction 
as the only evidence of syphilis v^as encountered twice as frequently 
in pernicous anemia as in secondarj^ anemia, perhaps supporting 
the theory that this disease may of itself jdeld a positive Wassermann 
reaction in the absence of syphilis (Sanford). 

TABLE II.— CLINICAL DIAGNOSIS 



Pernicious anemia; 

Definite C 

Probable _ .1 

AtiTiical ' 1 

Associated •with gastric syphilis 1 

Associated -with hepatitis and cutaneous tertiary sy-philis ... 1 

13 

Secondary anemia: 

Anemia prominent 3 

Associated -with hereditary syphilis 1 

Associated with aortitis 1 

Associated ■adth gastric syphilis 1 

Associated -with syphilitic splenomegaly and enlarged liver . . 1 

Associated with chronic arthritis 1 

Associated with gastric syphilis and osteitis 1 

Associated with periostitis (syplnhs of the ribs?) and empyema . 1 


10 

Undetermined (hemoglobin estimation only) (clinic,ally sccond.ary' in typo) : 

Tabes dorsalis f 

Hypertension f 


In cases presenting the picture of pernicious anemia the anemia 
was the outstanding^featurc and only infrequently were other con- 
ditions suggesting sj-philis present. Secondary anemia, however, 

' Clinically secondary in type- 
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was more commonly associated with some syphilitic involvement of 
other systems. 

TABLE III.— THE EFFECT OF TREATMENT FOR SYPHILIS ON SEVERE 

ANEMIAS 


Pernicious Secondary 
anemia. anemia. Total. 


Patients received mercury . . 

9 

9 

18 

9 

Patients mth proved syphilis 

3 

G 

Patients sent home on mercury treatment . . . 

7 

2 

9 

Patients OTth proved syphilis 

2 

1 

3 

Patients sent home on mercury treatment, hemoglo- 

bin fell from 12 per cent to 35 per cent 

4 


4 

Patients with proved syphilis 

2 


2 

Patients received arsphenamin 

13 

12= 

25 

Patients with proved syphilis 

5 

Q 

11 

Patients mthout change under arsphenamin . 

3 

G 

9 

Patients with proved syphilis 

1 

5 

G 

Patients improved under arsphenamin .... 

5 

5= 

10 

Patients with proved syphUis 

2 

1 

3 

Patients became worse under arsphenamin . 

5 

1 

G 

Patients with proved syphilis 

2 


2 


Mercury was given with arsphenamin and therefore it was often 
difficult to estimate its effect, which is best judged by watching the 
results when it is given to patients during their rest period between 
courses of intravenous injections. In four of nine patients a reduc- 
tion in hemoglobin of from 12 to 35 per cent and a decrease in ery- 
throcytes of from 500,000 to 2,000,000 were noted under inunctions! 
In all of these patients showing a decrease the blood picture had 
approached that of pernicious anemia from the start. They had 
previously improved from 18 per cent to 30 per cent under arsphen- 
amin therapy. The relapses may, of course, have been purely a 
coincidence. While long experience may have shown mercury to 
be “ the iron of syphilitic anemia,” it must evidently be used with 
caution in the more severe grades, particularly when the picture 
approximates that of primary pernicious anemia. In two of the 
patients who reacted unfavorably to mercury, arsphenamin barely 
maintained the blood picture, while transfusions maintained it at a 
slightly higher level. One patient’s hemoglobin continued to fall 
from 66 per cent to 36 per cent under three arsphenamin injections, 
but one month after a single transfusion the hemoglobin had risen 
to 67 per cent, the erythrocytes to 4,280,000, giving an index of 0.7, 
compared with hemoglobin 36 per cent, erythrocytes 1,530, OOo', 
and an index of 1.1. The fourth patient was apparently improving 
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under arsphenamin therapy when a reaction, following an intra- 
venous injection of the drug, resulted in a rapid decline, and only 
- by repeated transfusions was the hemoglobin raised from 33 per 
cent to 46 per cent and the erythrocytes from 1,750,000 to 2,510,000. 
It is apparent at least that the patients reacting unfavorably 
to mercury showed evidence of a tendency to an unfavorable 
course. 


With regard to the effect of arsphenamin in our series the drug 
has been given with reasonable safety even in patients whose hemo- 
globin is 20 per cent, although it seems a better policy to increase 
this to 30 per cent by transfusions, if possible, before starting specific 
therapy. Every precaution must be taken to prevent reactions, for 
accidents which may be only disagreeable in otherwise healthy 
persons assume dangerous proportions in persons whose condition 
is already grave. 

In six cases a drop in hemoglobin of from 10 per cent to 20 per cent 
and a decrease of about 500,000 erythrocji;es occurred during 
arsphenamin therapy. To these may be added one case in whicli an 
increase had previously been shown following intravenous therapy. 
In two of these unfavorably affected cases transfusions were of no 
value. In another the blood count continued to drop for a time even 
with transfusions, butultimately, after seven transfusions, the picture 
improved. The hemoglobin in this case rose from IS per cent to 
48 per cent and the erythrocytes from 1,470,000 to 3,150,000. 
Despite this improvement the patient died shortly after reaching 
home. An initial drop in hemoglobin from 70 per cent to 50 per 
cent with a decrease in tlie number of erj4hrocytes from 4,600,000 
to 4,000,000 was observed in the fourth case following t^vo injections 
of arsphenamin. Throughout three subsequent courses in this case 
the erythrocytes fluctuated between 3,000,000 and 4,000,000 and 
the hemoglobin between 50 per cent and 60 per cent. In the fifth 
and sixth cases there was a 5 per cent increase in hemoglobin but a 
decrease of 500,000 erjdhrocytes. One of these patients died 


shortly after transfusion. 

In nine cases no definite effect from arsphenamin was noted. T^yo 
of the patients received only three injections, a toxic erj'thema in 
one rendering it necessary to discontinue the arsenic preparation. 
The other presented tlie blood picture of such an advanced perni- 
cious anemia that a transfusion was given but without improvement. 
He returned home and a letter indicated that his condition was 
unclianged. Seven patients received from four to fourteen injec- 
tions without definite effect. Two of these had pernicious anemia 
w'itli a questionable sjqihilis and five had seconder}" anemia; all but 
one of the latter were proved to be syphilitics. 

In ten patients an improved blood picture (an increase of from 8 
per cent to 35 per cent m hemoglobin and from 200,000 to 2,000,000 
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in erythrocytes) followed arsphenamin treatment. Five of them 
had pernicious anemia. -^In only three of the ten who improved 
was the evidence of syphilis indisputable. We are surprised in 
comparing this group with the foregoing to find the relatively High 
proportion of patients with pernicious anemia and the relatively 
small proportion with proved sjiihilis. . , „ , , , . 

Transfusions were resorted to at some period of the treatment oi 
sixteen patients, either to reinforce those who had made only moder- 
ate improvement or as treatment for those who had not responded. 
If patients did not improve under arsphenamin treatment only it 
was often combined with transfusion, and later transfusions were 
given alone. In patients whose initial hemoglobin was 25 per cent 
or under transfusions were used to bring the hemoglobin above 30 
per cent. The estimation of the relative value of arsphenamin and 
transfusions is more difficult in cases in which the transfusions had 
been resorted to during the arsphenamin course. For example, one 
patient during the second course received four injections of arsphen- 
amin and three of novarsenobenzol. Transfusions were given be- 
fore the first and fourth injections. The hemoglobin at the begin- 
ning was 30 per cent and at the end 49 per cent, with a reading of 
64 per cent following, the second transfusion. Arsphenamin had 
no appreciable effect during the first and third courses. We there- 
fore would feel justified in this case in concluding that the rise was 
merely due to the temporary beneficial effect of the transfusions 
rather than that the subsequent arsphenamin injections had coun- 
teracted the good effect of the transfusions. 

In four instances transfusions gave more gratifying results than 
did arsphenamin. One of these patients had continued to improve 
under arsphenamin, the hemoglobin increasing from 4P per cent to 
70 per cent. He relapsed under mercury and the third course of 
arsphenamin sufficed only to hold the hemoglobin at 40 per cent. 
By repeated transfusions the hemoglobin was maintained between 
45 per cent and 50 per cent. In a similar case the hemoglobin 
dropped from 70 per cent to 56 per cent under mercury and continued 
to drop from 56 per cent to 36 per cent under arsphenamin. One 
month after a single transfusion the hemoglobin was 67 per cent. 
Another patient’s hemoglobin improved under specific treatment 
from 35 per cent to 45 per cent. After receiving a transfusion the 
patient was sent home. In two months his hemoglobin estimation 
read 75 per cent, and this was maintained during the next course 
of arsphenarain. The fourth patient received one course of arsphen- 
amin with slight improvement. Transfusions were combined with 
arsphenamin during the second course. After the second injection of 
the third course he had a violent reaction with a rapid fall in hemo- 
globin. Kepeated transfusions raised the hemoglobin from 33 per 
cent to 46 per cent and the erythrocytes from 1,750,000 to 2,510,000, 
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In three other cases transfusions improved the blood picture, but 
the patients died. Transfusion had no effect in four instances and 
only a temporarj^ beneficial effect in two. In another case following 
a relapse transfusions were successful in maintaining the count at a 
higher level, but not so high as it had been previously. In two 
cases transfusions were used with success before beginning specific 
therapy. 

If, as Hirschfeld says, the proof that a pernicious type of anemia 
is due to sjTDhilis depends on cure vdthout remissions by means of 
treatment of the syphilis, no cases of s^hilitic pernicious anemia 
have been recognized in the Mayo 'Clinic since the organization of 
the Section of Dermatology and Syphilologj\ Tlie nearest approach 
to such a case is that of a man, aged thirty-eight years, with a his- 
tory of infection and with leukoplakia in the mouth. His spinal 
fluid and his blood Wassermann test were negative, even witli a 
provocative test. His symptoms and findings, interpretated by 
several competent observers, were those of a typical primarj’^ anemia. 
His hemoglobin was 55 per cent, the erythrocytes numbered 2,560,- 
000, with a color index of 1. After three transfusions the hemo- 
globin estimation was 70 per cent with 4,000,000 erjdhrocytes and 
an index of 0.8. After tvh courses of intravenous therapy the 
patient had 4<750,000 erythrocytes and 85 per cent hemoglobin, 
and following the third course the erythrocytes increased to 5,040,- 

000. He is the picture of health, has gained 50 pounds and has been 
well for two and one-half years. Whether his improvement was 
due to transfusion or to the arsphenamin injections, and whether 
he is merely having a long remission, cannot be stated. Stockton 
(1919) recently reported a case of pernicious anemia in which the 
patient had a remission after twelve years of apparently good health 


StianiARY .,AND CONCLUSIONS 

1. Severe anemia, either primary or secondary, associated with 
late or latent sj'p^iilis, is apparently rare, twenty-five cases appearing 
in approximately 4800 records in the Section on Derraatologj' 
and S.^Tihilology in the Mayo Clinic. 

2. Pernicious anemia may be seen in association with sj-philis, 
but no case exhibiting an incontestable ctiologic connection has 

appeared in our records. _ , 

.3. One patient with the clinical picture of pernicious anemia and 
a doubtful syphilitic infection has been apparently well two years 

as a result of treatment. , > -i- • m 

4. Pernicious anemia in the apparent absence of sj-philis may yield 

a positive serum Wassermann reaction. 

5 jMercury by inunction, used alone, produced an unfavor- 
able reaction in four of nine patients with anemias who had pre- 
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viously improved under arsphenamin, but all had primary anemia 
and subsequently showed evidences of a relapsing unfavorable 

course* 

6. We believe, therefore, that in syphilis with anemia mercury 
should be used with caution, especially if the picture suggests the 

primary type. . • i j 

7. Five of thirteen patients with primary anemia improved under 

arsphenamin. Of these two who improved and three who did not 
had demonstrable syphilis. 

8. Five of thirteen patients with primary anemia became worse 
under arsphenamin', of these two had syphilis. 

9. Five of twelve patients with secondary anemia improved under 
arsphenamin treatment. Of these only one who improved and five 
who did not had demonstrable syphilis. 

10. Only one of twelve patients with secondary anemia became 
worse under arsphenamin. 

11. In our experience, then, arsphenamin has been much more 
effective in secondary anemia than in primary anemia, but curiously 
disappointing in secondary anemia with associated manifestations 
of syphilis. 

12. Twelve of sixteen patients improved under transfusion, four 
of them after arsphenamin had failed . Two of these patients showed 
only temporary improvement and three others died notwithstanding 
the improved blood picture. The effect of transfusion could only 
be judged with difficulty because of the conditions under which 
it was employed. 

13. In four of sixteen cases transfusion Avas Avithout effect. 

14. Transfusion should be a preliminary to arsphenamin when the 
hemoglobin is beloAv 20 per cent. 

_ 15. Reactions to arsphenamin injections must be carefully avoided 
since they may produce an alarming drop in hemoglobin. 

16. No satisfactory rule for determining which case Avould improAm 
on ti'eatment for syphilis and which case Avould not could be arrived 
at. ■ In general half the cases may be expected to improve. 

17. The degree of improvement is not necessarily proportional 
to the demonstrability of syphilis. The pernicious anemia associated 
Avith undoubted syphilis which we have seen has run the ultimate 
course of pernicious anemia regardless of treatment for syphilis. 

18. Hemoglobin estimations alone are not sufficient to indicate 
the progress of the patient. The hemoglobin may rise and the 
number of erythrocytes fall at the same time. 

19. Arsphenamin treatment is safe if carefully used in anemia 
and should be employed in patients with undoubted evidence of 
the disease, and, as a therapeutic test, when reasonable suspicion 
ot its presence exists. 

20. Transfusion must remain the ultimate resort in primary 
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cases, and in those cases associated with sj^jhilis in which arsphen- 
amin has failed, even in the presence of sjT)hiIis, the best effect 
will be secured by both together.® 
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LEUKEMIA IN CHILDREN, WITH SPECIAL REFERENCE TO 
LESIONS IN THE NERVOUS SYSTEM. 

By Murray H. Bass, M.D., 

ADJUNCT ATTENDING PEDIATRIST TO THE MOUNT SINAI HOSPITAL AND THE HOME FOR 

HEDREW INFANTS, NEW TORE. 


(From the Pediatric Service of Mount Sinai Hospital.) 


The recent occurrence of two rather unusual cases of leukemia 
in children admitted to the pediatric service of the Mount Sinai 
Hospital has prompted me to go over the hospital records of the past 
ten years and to collect therefrom the cases of leukemia admitted 
during that time. In tabulating these cases, twenty-three in number, 
several interesting points are brought out and seemed to me worth 
while -recording. It is distinctly not my purpose to review all the 
symptoms and signs of leukemia as this disease occurs in children, as 
this has been ably done by others, especially by Benjamin and Sluka 
in their monograph Die Leulcoemie im Kindesalter, 1907, and by A. 
Strauch in an article published in the American Journal of the Dis- 
eases of Children in 1913, where a good bibliography may be found. 
In the review of the cases in the present paper I shall therefore not 
make any attempt at completeness in describing leukemia, clinically, 
but will stress especially the following points: (1) The type of dis- 
ease as it attacks children; (2) the common physical findings; (3) 
the diagnosis of the disease; (4) the symptoms referable to the 
nervous system. 

As our cases well show, leukemia in children is essentially an 
acute disease. The longest duration of any of our cases was one 
year (Case 22). Benjamin and Sluka refer to a chronic case of the 
myeloid variety which lasted two years. All the cases which last. 
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more than a fen' months are of the myeloid type, chronic lymphatic 
leukemia apparently not occurring in childhood. Case '9 in our 
series died after an illness of ten months. This, like Case 20, how- 
. ever, was an atypical one in which, as we shall point out later, a 
stage of grave anemia without a leukemic blood picture preceded 
the stage of lymphocytosis. It must also be emphasized that cases 
like the above are prolonged by transfusion and radiotherapy. 
Occasionally the entire course of illness is limited to a few days. 
Case 5, aged seven months, was sick only four days. It is, of course, 
true that these brief periods of illness may be preceded bj'’ symptoms 
or blood changes not' noticed by unobservant parents. 

The course of leukemia undoubtedly resembles that of an acute 
infectious disease. Fever was present in almost every case, and was 
often the first symptom to be noted. 

In this connection the article of Gordon Ward is of interest.* 
The author has .collected and grouped 1457 cases of leukemia and 
has examined these in reference to their resemblance to acute infec- 
tions. His conclusions are; "(1) There is a congenital form of 
leukemia which occurs in children whose parents are not leukemic. 
(2) Leukemic parents have never been known to transmit the dis- 
ease to the newborn child. (3) Instances in which the actual infec- 
tion of one person might seem to have occurred are very few, 
although not devoid of significance. (4) In having a marked prefer- 
ence for a particular age and sex, leukemia differs from the infective 
class of diseases and resembles the metabolic diseases and cancers.'* 
For these reasons the author believes the disease is not an infectious 
one. 

That the leukemic blood picture may develop in the course of an 
infection is known, and it is naturally difficult to decide wlmther the 
leukemia is an added condition or part and parcel of the infection. 
As an e.xample of the development of the lymphocytosis late in the 
illness, consider Case 20, whose detailed history follows: 

R. B. (Med. No. 19660S), aged four years, w'as admitted to the 
hospital November 17, 1919. He was one of five children. The four 
other children were li^^ng and well. The family history was nega- 
tive. The boy had never before been ill and had had none of the 
acute discascs'of childhood. - - 

The present ailment had commenced suddenly one month before 
witlr chills, high fever (104°) and a purpuric eruption on the trunk. 
These symptoms subsided after a week, the rash gradually fadirrg- 
nad leaving only- a yellowish discoloration. One week later tlic'fiby 
began to have very severe abdominal pain unrelated to meals and 
accompanied on tiuee occasions by vomiting. At the same time he 
developed severe pain in his ankles and legs. Tliese symptoms a!! 


1 British Jour. Dis. Children, J.nnuao’. 
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subsided until three days before admission, when the fever and 
abdominal pain returned and the purpmac rash again appeared, 
especially on the face. No blood was noted in the stool or vomitus. 

There had been a marked loss in weight. , , i 

Physical examination on admission showed an extremely pale, 
weak, sick-looking cliild. Over both cheeks were purplish-black 
ecchymoses which gave the boy a most grotesque appearance. On 
the arms, buttocks and legs were numerous hemorrhagic spots 
varying in size up to that of a twenty-five-cent piece. There nere 
a few moderately enlarged, tender lymph nodes in the -groins, 
axillie, neck and the epitrochlear regions. There was a short, rough, 
systolic murmur heard along the left border of the sternum. The 
liver was felt one finger below the free border of the ribs and the 
spleen tliree fingers below. There was a small ulcer on the left 
anterior faucial pillar. Retinoscopy revealed numerous retinal 
hemorrhages. The urine examination was negative. The blood 


count was as follows*. 

Hemoglobin, 18 per cent. 

Red cells, 1,200,000. Slight poikylocytosis and anisocytosis. 

"VSTite cells, 1800. 

Differential count: Polynuclear neutrophiles, 27 per cent,* 
lymphocjTes, 64 per cent; eosinopbiles, 0; basopliiles,. 0; transi- 
tionals, 1 per cent; myelocytes, 2 per cent; metamyelocytes, 6 per 
cent. 

Platelets, 72,000. 

Coagulation time, 9 minutes. 

Bleeding time, 2| minutes. 

Fragility of the red cells begins at 0.4 and there is complete laking 
at 0.325. 

Von Pirquet and Wassermann tests negative. 

At this time the diagnosis of aplastic anemia was suggested. 
The extremely low cell counts of both the red and the white cells 
pointed to a severe hypoplasia of the bone-marrow. Purpura 
hemorrhagica was another diagnosis suggested, in view of the hemor- 
rhages, the diminished number of the blood platelets and the pro- 
found anemia. 


Several transfusions of citrated blood obtained from the child's 
mother apparently caused a considerable improvement in the boy’s 
condition, the hemoglobin rising to 32 per cent and the red cells 
to 1,912,000. The white cell count, however, at this time (two weeks 
alter admission to the hospital) showed the following fieures* 
mite cells, 4000; . s • 

Polynuclear neutrophiles, 4 per cent; 

Ljonphocytes, 86 per cent; 

Large mononuclears, 10 per cent; , 

Subsequent counts confirmed these findings. 

The interpretation of this cell count showed that the case was in 
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reality one of lymphatic leukemia, the diagnosis being based on the 
relative and absolute Ijunphocytosis. The low total white cell 
count does not militate against this diagnosis, for many cases are 
now on record in which the so-called aleukemic blood picture is 
found in the course of leukemia. 

This particular case developed an abscess of the cheek, due to 
the breakmg down of one of the hemorrhagic areas. This caused a 
retrogression in the. progress which had been made, and when the 
child was taken home against advice the blood count had changed to: 
Red cells, 880,000; hemoglobin, 18 per cent; white cells, 2600. 

This case is of interest in demonstrating how difficult it may be 
to make the diagnosis of leukemia in the absence of a characteristic 
blood picture. It is, of course, important to decide the diagnosis 
for prognostic reasons, since we know that all cases of leukemia in 
children are almost without e.xception fatal. 

The above case is very closely resembled by one reported by 
Gunewardene.' A boy, aged three and a half years, showed a red 
cell count of 760,000, hemoglobin of 11 per cent and a white cell 
count of 8400. Polynuclear neutrophiles, 9.5 per cent; Ijnnpho- 
cytes, large and small, 85 per cent; hyalines, 2 per cent; myelocytes, 
2 per cent. This case was diagnosed as one of aplastic anemia, but 
when, after a remission, skin nodules appeared with many myelo- 
blasts in the blood the diagnosis of leukemia was entertained. The 
postmortem examination showed myeloblastic changes in the bone- 
marrow. 

To recur to the aleukemic blood count it is of interest to note that 
the white blood cells in our group of cases varied from 1400 to 720,- 
000. In 9 cases the count on entering the hospital was above 50,000 ; 
in 7 it was between 11,000 and 50,000; in 2 it was between 5,000 and 
10,000; and in 3 it was below 5000 cells. In several cases great 
changes took place in a few days. In some cases this was apparently 
due to roentgen therapy (Cases 16 and 17). The criterion of 
leukemic blood is the presence of abnormal cells in the circulating 
blood or a very definite change in the distribution of the normal cells. 
Apparently aleukemia is not a disease entity, but merely a stage in 
the course of the disease leukemia. 

As we mentioned at the outset the lymphatic form of leukemia 
is ranch more common than the myeloid in childhood. In the present 
series the proportion is 20 of the Ijunphoid to 3 of the myeloid. 
It is, however, possible that some of the cases of lymphatic leukemia 
occurring in the earlier part of our series would now be classed 
as myeloid, owing to the recognition of the myeloblast cell winch 
may easily have been mistaken for a hunphocyte. 'Ibis cell, 
which is one of tlie progenitors of the myelocyte, is a mononuclear 
cell, the nucleus of which shoas a finely reticulated structure, with 
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prominent nucleoli, and c>d;oplasm, non-granular, confined to a 
narrov\' peripheral zone. NaegelP point? out that the more acute 
the disease the more does this unripe type of cell displace the myelo- 
cyte. The acute myeloid leukemias, the existence of n-liich was at 
one time doubted, are therefore accompanied by the extrusion into 
the blood not only of myelocytes but also of myeloblasts, sometimes 
almost to the complete exclusion of the former. Such cases often 
run an extremely acute course. Of tliis tj^e is our Case 11, in a 
child, aged three years, showing 160,000 white cells, of which 57 
per cent were myeloblasts. Such cases are usually accompanied by 
a very grave anemia and the presence of many abnormal red cells in 
the blood. Case 11 showed a red cell count of_ 1,480,000 with 21 
per cent hemoglobin. The entire course of this case lasted four 
weeks. 

In contradistinction to this form I would call attention to Case 
22. A girl, aged eight years, previously in good health, began to 
complain of loss of weight and anorexia one year ago. Since that 
time she had been growing progressively weaker. Two rnonths 
before entering the hospital an irritating cough had developed and 
continued. On admission, examination showed .a pale, sallow, 
undernourished child, moderately dyspneic. All the superficial 
lymph nodes, but especially the cervical and submaxillary, were 
enlarged, hard and discrete. The left chest showed physical signs 
of a large pleural effusion. There were no enlarged superficial veins. 
The liver was felt 14 cm., the spleen 15 cm. below the free border 
of the ribs. ■ Neither organ was nodular nor tender. The blood 
examination showed: Hemoglobin, 41 per cent; red cells, 2,080,000; 
white cells, 134,400; lymphocytes, 15 per cent; polynuclear neutro- 
philes, 5 per cent; myeloblasts, 80 per cent. The urine was negative. 
The temperature ranged from 99° to 101.5.° 

The chest was aspirated twice but refilled rapidly. The pleural 
fluid was sterile, contained relatively few. cells and had a specific 
gravity of 1012. 


Clinically this case was one of chronic leukemia, though from 
blood examination one would expect an acute history. Hr. N. 
Rosenthal, the hematologist at the hospital, was inclined to con- 
sider this case an acute one in spite of the history, believing that the 
leukemic process had been recently engrafted upon an old infection, 
ilie tact that myelocytes were entirely absent in the blood led us 
to exclude a so-called myeloblastic crisis, in the course of a myelog- 
enous leukemia; for in such cases, notwithstanding the fact that 
great numbers of unripe cells (myeloblasts) are poured into the 

^ matureTcel! 

In this case then the blood findings pointed to an acute condition 
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wiicrcas the large, hard spleen and liver, tlie very large lymph nodes, 
the duration of symptoms and the slight fever vere all in favor of 
the chronic t}*pe of the disease. 

Of further interest was the hydrothorax. Radiograms of the chest 
taken before and after aspiration of the fluid failed to show any 
intrathoracic masses that might account for the pleural effusion. 
This is in accord with the findings in the other cases of our series 
in which chest radiograms have been taken. Apparently involve- 
ment of the intrathoracic nodes is rare, even in the chronic cases. 
These arc quite contrary to the findings in cases of Hodgkin’s dis- 
ease, where, as pointed out by Wessler and Green"* the bronchial 
and paratracheal nodes are regularly involved. 

The participation of the nervous system in the leukemia of children 
is of considerable importance, and more attention should be directed 
toward it. In the present series Cases 5, 11, 12 and 23 showed 
involvement of the brain. 

Case 0 was an-infant aged seven months, admitted to the hospital 
July 2G, 1915, in a moribund condition. The child had been taken 
ill four days before admission with restlessness, fever, a hemorrhagic 
eruption over the neck and shoulders and great prostration. Phys- 
ical examination showed a dying child, extremely pale, with a 
hemorrhagic eruption, greatly enlarged liver and spleen and signs 
of meningeal irritation. The infant died before a careful examina- 
tion was possible. Autopsy findings showed the lesions of acute 
leukemia, with a large hemorrhage over the surface of the brain. 

Cases 11, 12 and 23 were all typical cases of acute leukemia 
which ended fatally. with convulsions, delirium and coma. In two 
of them (.11 and 23) lumbar puncture gave evidence of recent hem- 
orrhage into the cerebrospinal fluid. The fluid was sterile. 

In some cases the very first symptom of the disease is a convulsion. 
S\u'h is a case seen by me, but not included in this series; An 
infant was brought to the hospital in coma, having been ill two days 
with high fever and convulsions followed by unconsciousness, 
llxainination revealed an extremely pale child with numerous 
petechial spots scattered over the legs and trunk. There were a 
few enlarged lymph nodes in the neck. The spleen was not felt. 
On account of the fever, petechia- and convulsions the case had been 
(iiagno.sed as one of acute cerebrospinal meningitis, although all the 
clasMcjil .signs of meningitis vere absent. The lack of signs of 
meningeal irritation and the extreme j)allor led me to diagnose a 
proliablc acute leukemia with cerebral syiiqUoms. Lumbar punct- 
ure was performed and normal iiuhl under slight pressure was 
ol>!;\imd. 'I'he rliiTerential blood count revealed 99 per cent lym- 
pliocytcs. 

(^iiitc recently a similar case in a girl, aged seventeen years, has 

^ Ar:i. Mrfl. No. 7 , vol, Itxiv, p. -I-i,*. 



653 


BASS: LEUKEMIA IN CHILDREN 

been reported by Munro® under the heading, ‘'Acute Myelogenous 
Leukemia Simulating Meningitis.” Here symptoms and physica 
signs of meningeal irritation were present. The acute illness lasted 
but ten days and was ushered in by headache, fever and delirium, 
which passed to a stage of coma, during which there were present 
rigidity of the neck, positive Kernig andBabinskisigns, mild opisthot- 
onos, a slight external strabismus and twitching of the right side 
of the face. Lumbar puncture yielded blood-stained fluid under 
increased pressure, smears and cultures failing to show any organisrns.- 
The blood count showed the findings of acute myelogenous leukemia. 
Postmortem examination failed to reveal evidence of inflammatory 
condition or gross hemorrhage anywhere in the central nervous 
system. The vessels of the meninges were markedly engorged and 
an acute edema of the brain and cord was present. The cord and 
cerebellum showed infiltration with mononuclear cells. The menin- 
geal syinptoms were here not due as in the first case to hemorrhage, 
but apparently to acute congestion and microscopic leukemic 
infiltration. 

Ijcukemic infiltration in the brain may, moreover, affect consider- 
able areas before causing symptoms. In a case diagnosed as septic 
diphtheria in a girl, aged fifteen years, upon whom I performed an 
autopsy, large brick-red masses varying in size up to that of a cherry 
were found scattered through the cerebrum. These masses proved 
to be deposits of leukemic tissue. The girl had died in coma, liaving 
shown no cerebral symptoms until a few days before death. 

Tapie and Cassar® in an article on the nervous complications in 
leukemia comment on the fact that leukemic infiltration of the 
nervous system may be present without causing any symptoms 
whatever. In their article, which contains a very good review .of 
the literature bearing on this subject, they report a case of hemi- 
plegia due to capillary hemorrhage and leukemic infiltration of the 
internal capsule. They classify the nervous lesions which may occur 
in leukemia under the following- heads; 

1. Medullary degeneration; small foci of sclerosis or capillary 
hemorrhage in the brain or cord. 

2. Leukemic infiltration; this may or may not cause symptoms. 

3. Hemorrhages in nerve centers. 

4. Nerve lesions due to compression. 

5. Zoster. 

_ To summarize my own experience, I have seen 6 cases of leukemia 
in children in which symptoms referable to the nervous system 
were prominent. Four of these gave the picture of cerebral hemor- 
rhage. Three rvere proved cases: 1 by postmortem examination, 
2 by lumbar puncture. The fourth case neither came to autopsy 
nor liad a puncture performed; from its clinical picture, however, 

^ Jour. Am. Med. Assn.; No. 9, vol. Ixxiv, p. C03. 

' Arch, de mal. du cceur, 1919, xii, 218. 
voi,. 102, iVo. .5. — NOVEsinnn. 1921 - 22 
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ccrcliral hernorrliagc could Tiitli probability be diagnosed. I have 
described a case of acute leukemia mistaken for cerebrospinal menin- 
gitis, the clinical findings of n’hicb pointed to a leukemic infiltration 
as tlie cause of the symptoms. A very similar case with autopsy is 
reported from the literature. Finally, I have described a case with 
terminal cerebral symptoms in which areas of macroscopic leukemic 
infiltration were found at postmortem examination. 

I wish to express my indebtedness to Dr. Henry Heiman for 
permission to make use of the material from the pediatric service of 
iMount Sinai Hospital. 


PERICARDITIS: INCIDENCE AND DIAGNOSIS.^ 


By W. W. G. ]\t\CLACHLiAN, M.D., 

AP'ilSTANT rnOFESSOR OF MEDICINE, UNIVEIISITT OF riTTSBCBGH, PITTSBURGH, PA. 


Int-'Ra.uu.'^^tiox is prone to develop in the serous sacs of the body, 
in some, seemingly, more than in others. The inflammatory reac- 
tions demonstrate nicely the various types of inflammations; in fact, 
in no situation in the body is one able to observe a more distinct set 
of reactions than are met with in the different forms of serositis. 
"With tlie e.xception of direct wounds, infection in serous sacs is 
always a secondary manifestation of some primary focus, even 
though, at times, this focus may be so completely hidden as to 
escape recognition. One usually does not regard epidemic menin- 
gitis c.xactly in this light, but really the invasion from the upper 
resiiiratory tract of the meningococcus with a subsequent menin- 
gitis or of the Streptococcus salivarius with its accompanying 
arthritis or pericarditis is theoretically the same. There is no reason 
to believe that serous sacs are not infected in the usual ways— 
namely, by the blood stream, the bunphatics or by direct extension. 
It is, however, impossible in some instances of pericarditis to be 
certain of the manner of infection, hence the term idiopathic has 
been applied to certain clinical forms of the disease. On general 
medical grounds this term is a poor one, and even though, from the 
lioinl of view of proof, it is at times correct, still it is probably better 
to dro{) the word idiojiathic. The pericardium is subject to four 
types of acute inflammation; the acute fibrinous and the serofibrin- 
ous arc the common forms wliile the purulent and the hemorrhagic 
forms arc Ic.-s frequent, fl’lie chronic inflammations are indicated 
by filirous adhesions, locjdizcd or general in distribution, and a 
rather umi.'Ua! form in wliich a diffuse thickening of the iicricardium 
i : ob_ erved. '1 idicrenlosis produces an inflammatory reaction which 
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at times shows characteristics typical of both acute and chronic 
inflammation in addition to the granulomatous reaction. 

It is quite apparent from clinical and pathological observations 
that the different serous sacs are by no means numerically equally 
involved in infection. There is no reason to believe that any inlierent 
variability in the power of the resistance is possessed by one and 
not by the other. It would seem, rather, that the anatomical posi- 
tion in the body on the one hand and the type of bacterial infection 
on the other suggests the explanation. For example the acute 
inflammations of the peritoneum are practically always purulent, 
because they are secondary in most instances to a ruptured or leaking 
hollow viscus containing pus-producing bacteria. The pericardium, 
however, has choicer surroundings as the rupture of a viscus into 
it is extremely unusual; while, further, the Streptococcus pyogenes 
is not the prevailing organism in inflammations of the chest, the 
possible regional source of pericarditis. On the other hand the 
frequeney of pericarditis in the Streptococcus viridans infection 
and the infrequency of any peritoneal involvement by this organism, 
at least that can be recognized as such, would appear to indicate 
that the type of bacterium is a factor of importance in inflammations 
of serous membranes. In the same w'ay. Streptococcus viridans 
infection of the meninges, except in an occasional case of chorea, is 
very unusual; but it undoubtedly, occurs in the pleura. It is not 
our purpose to become entangled in the bacteriological question of 
specific localization of bacteria which, in a certain sense, is correct 
as the localization of the meningococcus in the meninges, the ten- 
dency for Streptococcus viridans to be present in carditis, while the 
absence of these bacteria in the peritoneum certainly would suggest 
specificity in location. This, however, under no condition means 
that Streptococcus viridans isolated from a pericardial sac will 
always produce a pericarditis. Holman, McMeans and others have 
settled this point. The prevalence, therefore, of acute fibrinous or 
serofibrinous inflammations in the pericardium would appear to be 
due, firstly, to the fact that the most frequent bacterial invader is 
the Streptococcus viridans, and, secondly, the pericardium is not 
especially subjected to the influence of the usual pus-producer, the 
Streptococcus pyogenes. That the pericardium is readily available 
for a purulent infection if the pus-producing organism is present, is 
clearly shown by the considerable number of purulent pericarditis 
cases found in streptococcic’ pneumonias and to a lesser extent in 
the pneumonia of pneumococcic origin. 

It is my purpose to deal with the pericardium in inflammatory 
conditions as recognized at the bedside and at the autopsy table. 
It must be kept in mind that acute pericarditis, with or without 
effusion, has not a high mortality and therefore the cases that come 
to autopsy, dying from acute pericarditis per se, are unusual. 
Further^ mucli of tli6 acute pericarditis found at autopsy is but a 
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terminal part of the picture of infection in that individual. Chronic 
pericarditis is of interest in indicating the number of cured acute 
forms and also in calling attention to clinical difficulties of diagnosis 
in this condition, for it still seems to be a fact, as Osier remarked 
many years ago, that chronic pericarditis is more often found in the 
autopsy room than in the Avard. I thought it vould be of some 
interest to review our autopsy records on this subject and to collect 
from them any data which seemed to have a pertinent bearing on 
the subject of pericarditis. 

The subject of pericarditis is an old one, and in the literature it 
has been thoroughly covered as the reports, which are legion, on 
this disease would indicate. Our pathological findings are in accord 
with what has been shoAvn in the past, our figures bearing a striking 
resemblance to those published about tAventy years ago by Wells. 
One is also forced to say there is little further to add to the diagnosis; 
but as Ave are still going to haA'e pericarditis with us it is possibly not 
out of ]ilace to occasionally submit a reA’ieAV. The number of autop- 
sic.s examined AA-as 975; in 100 of these pericarditis was present in 
some form. For the opportunity to study these records and for the 
helpful discussion AA ith reference to them I AA'ish to thank Dr. Oskar 
Klotz. 

I'liere are tAA'o conditions to AA'hich brief reference should be made, 
although neither of them is classed under inflammation. Plydro- 
pericardium has clinical significance in that some degree of this 
transudation is present AA-hen edema is a characteristic of certain 
chronic diseases, especially nephritis and primary anemias. A aa’cII- 
marked increase of fluid in the pericardial sac AA'ithout other signs 
of pericarditis, or the presence in the body of edema in the tissues 
or fluid in the cavities, should be held in suspicion as probable evi- 
dence of the inflammation, the reaction being principally of a serous 
character. This differentiation, hoAA'CA'er, does not appear to be a 
tliflicult problem to decide, either from the clinical or the patho- 
logical jmint of vicAv. A milk spot on the surface of the heart is, to 
say the least, a rather common finding. About the origin of these 
spots there is considerable flcbate, as the question has been raised 
as to A\hetluT they reprc.sent the end-results of inflammation or 
merely the effects «)f long-continued rubbing of the pericardial sur- 
faces. It i- not my intention to attempt to settle this problem in 
one A^ ay or the other. iiotAvithstanrling the fact that I haA'c obserA'cd 
at least some milk sjiots to be of an inflammatory nature. They 
tx'cur at all ages. Oiir records show 2 e.xamiflc.s in infants, but 
they an- undoiifRcdly more c«)nHnon past the middle jtcriod of life, 
h seciti^ r.itlu r strange that avc shouhl not know exactly Avhy thc.se 
pbupif- <le\e!np as they are certainly accessible to study. 

I mh-r thi- heading aac have tlie acute fibrinous, serofiftrinous and 
pornh nt forms ..f pericarditis. Tlic first two type.s predominate; 
grads.tif.ji. it! the purulent forms occur from the slightly turbid 
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fluid to a franidy purulent one. The latter type has been unusually 
infrequent in our series of cases. There are several points brought 
out in the table which would bear some analysis. It is at once seen 
that a little over 5 per cent of the autopsies showed an acute peri- 
carditis, and of this number the males were more than three times 
as numerous as the females, bearing out the. general known sex 
incidence of this disease. Rather strangely, however, more cases 
occur after the age of forty. This is likely due to two facts, the 
number of children in our series was relatively small and acute peri- 
carditis, yer sc, is not often fatal. It should be kept in mind that 
there is a difl'erence in the group of acute pericarditis cases met with 
in the wards and in the autopsy room, especially in regard to the 
age. As a clinical disease, acute pericarditis is more often observed 
in young adults and children; further, it has a relatively low mor- 
tality, and hence is not frequently seen at autopsy. On the other 
hand, there are many instances of acute pericarditis appearing as a 
terminal infection with some other acute disease which was the cause 
of death. The involvement of the pericardium in this type of case is 
frequently not recognized before death; while it may be present at 
any age, our results indicated the tendency of this form to develop 
more often after middle life. 




TABLE I.— ACUTE 

PEEICAEDITIS. 




Cases. 

Sex. 

Ago. 


Amount of fluid. 


50 

Males . 

. 39 : up to 10 . 

2 

5 c.c. 



1 


Females 

. 11 10 to 20 . 

. 6 

10 c.c. 



1 



20 to 30 . 

. 7 

15 c.c. 



1 



30 to 40 . . 

9 

20 c.c. 



2 



40 to 50 . 

. 10 

50 c.c. 



12 



50 to 60 . 

7 

60 c.c. 



1 


- 

60 to 70 . 

8 

70 c.c. 



1 



70 to 80 . 

1 

100 c.c. 



5 





150 c.c. 



2 





200 c.c. 



2 





300 c.c. 



1 





400 c.c. 



1 





600 c.c. 



1 





Stated 

as 

not in- 



creased . . . 19 

Acute pericarditis does not necessarily produce an increase in the 
amount of fluid in the pericardial sac. Almost tliree-fourths of our 
cases^showed 50 c c or less fluid in the sac, while but one-seventh of 
the number had more than 100 cc of fluid present. This would 
seem to indicate, from the autopsy point of view, that the majority 
of acute mfections^ in the pericardium are not associated with a 
large amount of fluid ; but, as we mentioned previously, it is well to 
keep in mind that the acute serofibrinous pericarditis seen in the 
younger individual rarely comes to the autopsy table by reason of 
that disease alone. The reliance on increased cardiac dulness 
assuming that it is due to fluid, as a point of diagnostic value may 
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not have an anatomical basis; iii fact, I seriously doubt that it is 
possible to recognize with any method of physical examination an 
amount of fluid less than 100 cc. In only one-seventh of the cases,^ 
therefore, would the amount of fluid present have been of diagnostic 
aid. 

One is not always able to demonstrate the etiological factor of 
this disease. It is our impression that acute rheumatic fever, chorea 
and tonsil infection with the endocardial and myocardial complica- 
tions account for the majority of our acute clinical pericarditis. 
Streptococcus viridans infection is closely associated with this group, 
whether as the primary infecting agent or not, it is difiicult to say, 
but certainly it is a factor; eliminate this streptococcus and there is 
nothing left. Until proved otherwise let us regard this infection 
as the etiological one for- this group. Our actual findings, however, 
would indicate that acute endocarditis was present 10 times with 
acute pericarditis; but on 32 other occasions no pericardial lesion 
was associated. This merely shows that endocarditis is the more 
common lesion of the two. On 6 occasions during the acute stage 
of rheumatic fever with arthritis and twice associated with acute 
chorea a pericarditis was found, and in all of these instances there 
was other cardiac involvement. Two acute infections of the throat 
in chronic heart and kidney disease completes the list of this etio- 
logical group, comprising thus two-fifths of the cases. 

It w^as somewhat surprising to find that in 128 cases of lobar 
pneumonia there were only 10 associated with pericarditis, and in 
one-third of these the inflammation was purulent. It is of interest 
to remember that a considerable amount of suppmative pericarditis 
W'as found in the pneumonias of streptococcic origin; but this bac- 
terial finding has been practically unknown in the lobar pneumonia 
of our community. The pneumococcus seemingly is not especially 
prone to develop a pericarditis (7 per cent), but w'hen this condition 
does occur it is liable to become purulent. In all probability if 
the duration of pneumonia w'ere longer more purulent exudates 
likely would be found in the pericardial cavity. There were 13 other 
cases in which some inflammatory focus w'as' present in the lung, as 
foreign body with mediastinitis, empyema, abscess and gangrene, 
tuberculosis and cancer; about one-half of these Avere of streptococcic 
origin. Suppuration in the pleural sac is certainly a commonplace 
complication of pneumonia as compared with pericarditis in the 
same disease. One case of pericarditis was present in 50 autopsies 
on epidemic influenza. 

Infection arising from the peritoneal cavity, particularly from the 
gall-bladder with liver or subdiaphragmatic involvement, accounted 
for 7 cases of pericarditis. In this instance the infecting organism 
is almost ahA'ays a streptococcus pyogenes. 

Recently, Libman has called attention to the association of acute 
pericarditis wfith coronary embolism and infarction of the heart. 
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I have confirmed this on one occasion during the past few weeks 
and there is one other case in our records. This observation would 
bear further watching, as it may be of considerable value in diag- 
nosis. 

It was not possible to get an accurate estimate of the bacteriology, 
as certain difficulties were present which would have to be considered 
before laying too much stress on the autopsy bacteriological findings. 
To put any reliance upon these findings it is necessary to have the 
cultures made within as short a time as possible after death, as post- 
mortem contamination in the thorax occurs very quickly. In our 
opinion, however, the Streptococcus viridans and pyogenes are 
the two common invaders while the pneumococcus ranks next. A 
word possibly would not be out of place regarding the fibrin deposited 
on the pericardial surfaces. It is often present in very small amounts. 
The surface over the right ventricle and at the base between the 
larger arterial trunks appears to be the most frequent situation for 
fibrin, especially when it is very sparingly distributed. In this 
connection it is of interest to remember that this is also the situation 
(anterior wall of right ventricle) favored by milk spots to which we 
previously referred. One has often to look carefully to see the fibrin 
on the surface of the right ventricle even where in life a well-marked 
friction sound had been heard. I have had the opportunity of follow- 
ing this point in several cases within the past year, and must admit 
being surprised to find so little fibrin in certain instances where very 
definite friction rubs had been present. 

TABLE n.— CHRONIC PERICARDITIS. 

General Loeal 

adhesions. adhesions. 

17 23 


The presence of fibrous adhesions in the pericardial sac indicates 
a chronic pericarditis. These adhesions may be localized as a few 
fine fibrous strands more often noted at the base of the heart, but 
also present anteriorly near the apex; or they may be diffusely 
present, forming the so-called general adhesive pericarditis. The 
localized fibrous adhesions in all probability in the majority of 
instances are little more than interesting pathological findings, as 
they are not only impossible to diagnose clinically, but there seems 
to be, further, little evidence to indicate that they actually produce 
any mechanical disturbance. Of course, a heavy isolated band in 
certain situations might produce considerable impairment in func- 
tion leading to compensatory changes, as hypertrophy of the heart. 


Cases. Sex. Age. 

40 Males . . 31 Up to 10 . . 1 

Females . 9 10 to 20 . . 5 

20 to 30 . 0 

30 to 40 . . 10 

40 to 50 . . 5 

50 to 60 . . 6 

, 60 to 70 .. 2 

70 to 80 . . 2 
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But these instances in our opinion are rather the exceptional findings. 
Table 11 shows that a little more than 4 per cent of the autopsies 
presented evidence of chronic pericarditis, and of this number a 
little less than half were of the general adhesive type. The male 
predominates, the relation being about the same as it is in the acute 
form of the disease. It is of interest to note that in one newborn 
child a diffusely adherent pericarditis was found. The infant 
presented some suggestive signs of congenital syphilis, although 
positive proof was never established. Over a half of the cases 
occurred under the age of forty, which is exactly opposite to what 
was found in acute pericarditis. The amount of fluid in the peri- 
cardial sac does not appear to have any relation to this form of 
pericarditis, as in the adherent form there is, of course, no fluid 
present, while in the localized tjpe there is nothing in the adhesions 
themselves to call forth an effusion. It is my impression that one 
rarely sees chronic pericarditis with effusion, as this condition is 
either a persistent acute serofibrinous form or a tuberculous process. 
The latter is by no means rare. 

It is a very difficult matter in many cases to identify the etiological 
factor responsible for cluronic pericardial adhesions. This is but to 
be expected, as fibrous adhesions indicate an end-result, and it is 
always difficult to follow the course of a disease, especially peri- 
carditis, a disease so often of an indefinite character. As a general 
principle, it would seem to us that the best explanation for the pro- 
duction of chronic adhesions is the organization of an acute fibrinous 
pericarditis and, tlierefore, the etiology would be the same for the 
chronic as for the acute form. Wells has suggested that a certain 
number of the adherent tjpes of pericarditis are of a tuberculous 
nature, many possibly never existing in the state of a tuberculous 
pericarditis, but representing the fibrous tissue reaction induced 
by the tuberculous toxin developing in an adjacent active lesion 
such as the mediastinal lymph nodes. According to Wells the adhe- 
sive forms show nothing wliich would indicate tuberculosis either 
in the gross or in sections. We agree with this statement. It is 
possible that some obliterated pericardial sacs develop in the way 
.suggested by Wells, but it is our impression that they form only 
a very small percentage of these cases. In but 3 of our 17 cases 
does it appear likely that tuberculosis was the etiological factor. 

At least it was the only disease present, the heart being perfectly 
normal. It should be added that there was nothing in these 3 cases 
in the pericardium itself to indicate morphologically a lesion char- 
acteristic of tuberculosis. According to our records this form of 
pericarditis is more often associated Avith endo- and myocarditis or 
vdiat we may term the rheumatic-fever-cardiac group. This, m 
our opinion, is the etiological factor of first importance for any form 
of chronic pericardial adhesion but actual proof of this is not ah\ ays 
forthcoming. That the other acute infections, as pncumonifi, play 
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a part is but logical. There is nothing to indicate why general peri- 
cardial adhesions develop in some instances and local adhesions in 
others, although it would seem most likely that a massive acute 
inflammation would be more prone to develop general adhesions. 
On the other hand, however, it is quite possible that a recurrent 
infection could produce the identical result; while localized adhesions 
most likely would indicate single infections, probably not of an 
intensive character. As these are points which, even at the best, are 
debatable, one should not lay too much stress upon them. 

Heart changes are not always associated with chronic pericarditis, 
and vice versa, pericarditis is not always present in heart disease; 
the endocardium and myocardium are undoubtedly more vulner- 
able than the pericardium. This fact is brought out in our records 
which show no pericardial involvement in 43 autopsies in which 
the cause of death was due to heart disease. In 11 of the chronic 
adhesive pericarditis cases there was evidence of chronic endo- or 
myocarditis, thus leaving 3 cases of this type in which the etiology 
was most indefinite, as tuberculosis was not present. The relation 
of kidney and arterial disease to chronic pericardial changes is 
approximately the same as that of the heart, in that these three vital 
structures are so commonly associated in disease. The actual size 
of the heart does not appear to depend entirely upon mechanical 
difficulties thrust upon it by an adherent pericardium, as there were 
several instances with little or no cardiac hypertrophy. Enlarge- 
ment of the heart in this condition is seemingly related more to the 
myo- or endocardia] changes, to nephritis with hypertension or to 
extensive adhesions to the adjacent structures outside of the peri- 
cardial sac. There were no typical examples of Pick’s disease in 
our series. 

TABLE III.— TUBEECULOUS PEKICARDITIS. 

Coses. Sex. , Ago. 

10 Males 9 Up to 10 0 

Females .... 1 10 to 20 2 

20 to 30 3 

30 to 40 2 

40 to 50 2 

50 to CO 1 

In this table one sees again the predominance of the males in 
pericarditis and’ it further indicates an earlier age level, as three- 
fourths of the number were met with before the age of forty. Tuber- 
culous pericarditis usually produces a very large sac, containing a 
great deal of fibrin and often, a large amount of fluid. This fluid 
may be blood-tinged, but more often it is clear and straw colored. 
The largest pericardial sacs, according to our records, have been the 
tuberculous ones.- One rarely sees at autopsy the development alone 
of miliary tubercles on the pericardial surfaces in the same manner 
as one observes them in the pleura. Certainly, there is probably 
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a stage in the development of tuberculous pericarditis when it is 
likely that only tubercles are present; but the production of fibrin 
is soon so extensive that, at first glance, the characteristic appear- 
ance is that of an acute fibrinous pericarditis. At autopsy this 
fibrinous character is always evident, and it is by no means improb- 
able that a certain number of tuberculous pericarditis cases are 
labelled acute fibrinous pericarditis. The tubercles are readily 
enough seen when the fibrinous exudate is scraped oft’ so as to expose 
the deeper layers, and once in a while it is necessary, when the tuber- 
cles are indistinct, to wait for a microscopic section in order to be 
quite sure of the diagnosis. The term bread-and-butter heart may 
apply equally well to both the acute fibrinous and the tuberculous 
forms of this disease. At times one sees in the deeper portions of the 
exudate the development of a moderate amount of caseation, 
although this feature has not been prominent in the materials which 
we have studied. 

The question has been brought up as to whether some of the diffuse 
adherent pericardial sacs represent healed forms of tuberculosis. 
Although this is a possibility it is my impression that such a fortu- 
nate sequence of events rarely occurs. The healed tuberculous 
lesions of the pericardium which present unmistakable signs of this 
disease are extremely unusual if one is to consider calcification as 
an evidence of healing. Wells observed calcification on 4 occa- 
sions, but he is inclined to look upon this deposit as being secondary 
to a suppurative condition in the sac. We did not see any example 
of calcification in our series, but agree with Wells that this change 
and probably also what has been described as calculi in the peri- 
cardial sac represent the end-result of a purulent pericarditis. Calci- 
fication following chronic empyemas secondary to lobar pneumonia 
with tuberculosis ruled out at autopsy, in which a cast of the 
chest wall had formed, have occurred several times in our records. 
So by analogy it would appear that the same process is possible in 
the pericardial sac. We mentioned before WelFs conception of the 
relation of tuberculosis to certain of the adhesive forms of chronic 
pericarditis. He admits that it is a difficult thing to prove, and we 
follow him in this matter. 

A similarity of origin is quite possible between adherent peri- 
carditis and cln-onic adhesive pleuritis. It is the general conception 
that tuberculosis is the most common productive factor in this latter 
condition, although by no means the only factor. Anatomically 
these adhesions represent nothing but fibrous tissue, and only rarely 
is one able to demonstrate in them histological evidences characteris- 
tic of tuberculosis. There is, therefore, some ground for considering 
chronic adhesive pericarditis as having a tuberculous etiology, but 
as we have seen this condition associated more often with the rheu- 
matic group it is our impression tliat tuberculosis accounts for but a 
minimum number of these cases. It would be interesting to observe 
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the final result in the cases of tuberculous pericarditis which have 
been apparently cured by drainage of the sac. My experience with 
this disease has led me to regard it as a very severe form of local 
tuberculosis possibly as malignant as its Idndred infection of the 

meninges.' . , • i •. j 

The relation of pericarditis to tuberculosis elsewhere in the body 

is of considerable interest: It is in fact always a secondary infection. 
There was only one case in which we were unable to find the primary 
focus of tuberculosis, but this by no means indicates that the peri- 
carditis was the primary disease; it merely shows that the original 
focus was probably very small, likely a hidden lymph node lying 
so close to the pericardium that it could not be clearly identified. 
A point of considerable interest is that the development of a tuber- 
culous pericarditis seems to have little relation to the extent of 
the tuberculous process elsewhere. In other words this disease in 
the pericardium is often purely a local entity in the same ivay as 
tuberculosis of the peritoneum or meninges. Remembering how 
prone endothelial lined cavities are to involvement in a process of 
general miliary tuberculosis, it was of interest to record but 3 cases 
where a pericarditis was present in this general infection. The 
pleura, peritoneum, meninges and solid organs may be studded with 
tubercles and yet the pericardium escape; while, on the other hand, 
a marked pericarditis may be present with only the mediastinal 
lymph nodes presenting the primary lesion. It appears to us that 
tuberculous pericarditis has a more intimate etiological relationship 
to tuberculosis in the mediastinal lymph nodes than to this disease 
in any other' situation, and that the infection is lymph-borne or 
possibly by direct extension. This view is in agreement with what 
has been previously expressed by many writers on this subject. A 
blood-stream infection in general miliary tuberculosis does occur, 
but this we regard as the rare method of infection of the pericardial 
cavities. In only 5 cases out of a total of 37 dying of pulmonary 
tuberculosis was there any evidence of a tuberculous pericarditis. 
This would seem to indicate that the pericardium very often escapes 
even in fatal forms of tuberculosis of the lung. As latent or healed 
tuberculosis of the lung is such a common finding, its relation, 
therefore, to the pericardium must be practically nil. As was just 
stated, in 3 instances of general miliary tuberculosis there was 
a tuberculous pericarditis, but in 20 others, comprising miliary 
tuberculosis of the peritoneum, meninges, pleura and bowel, the 
pericardium was negative. Both the peritoneum and the meninges 
are more often involved while the pleura is rarely missed in a tuber- 
culous death. 

Diagnosis. Acute Pericarditis. Pericarditis is often not diag- 
nosed, as the clinical record of any service, where autopsies are made 
with moderate regularity, will show. It is no doubt a difficult diag- 
nosis to make in many cases. Further, some of the very recent 
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inflammations of tlie sac found at autopsy are probably of relatively 
few hours’ duration, hence they could be very easily missed.. It is 
also possible and probable that some of these infections do not give 
any physical sign. At the same time, however, we are quite certain 
that many acute pericardial cases which are unrecognized, at some 
stage of their course do present the classical signs, and if one is on 
the watch for this disease, positive results will be more often forth- 
coming. We have nothing new to add to the method of diagnosis; 
the symptoms and signs have been described in detail in text-books 
and in numerous articles. 

In the diagnosis of acute pericarditis the friction rub is by far the 
most important sign. We do not need to go into its character or its 
situation, but suffice it to say that the to-and-fro grating sound, 
heard usually outside of the left sternal border below the third rib, 
is pathognomonic of a fibrinous pericarditis. The rub may be 
localized to an area not larger than the end of the stethoscope or it 
may be well heard over the whole of the preeordium. Cessation of 
breathing and slight pressure on the end of the stethoscope are aids 
in bringing out tliis murmur. Its demonstration is worth all of the 
other symptoms and signs combined. The fleeting character of the 
friction sound should be kept in mind, as it may be present when the 
intern makes his night rounds and yet be absent when he attempts 
to demonstrate it to his chief in the morning. This is the reason 
why careful and frequent observations are essential if we are going 
to recognize the majority of the acute fibrinous pericarditis cases. 

I am not sure that the development of fluid is the only reason to 
explain the disappearance of the friction rub. It is possible tha;t 
where very little fibrin has formed, absorption may readily occur. 

A very loud rub can be produced by an imusually small amount 
of fibrin, so small, in fact, that it may be readily missed by a 
careless gross inspection of the heart at autopsy. The next sign 
of value appears to be the size of the cardiac dulness. The in- 
creased dulness is due to the presence of fibrin or fluid, or both. 
One must keep in mind, however, that an increase of fluid is by 
no means a regular finding in acute pericarditis. Half of our 
cases had less than 100 cc, and I doubt very much that this amount 
could be appreciated by physical examination. Possibly as small an 
amount of fluid as this might be recognized by a roentgen-ray plate 
or fluoroscopy. Where larger amounts of fluid are_ present the well- 
knowm pear-shaped cardiac dulness can be readily demonstrated 
by percussion, but we should always confirm this wdth roentgen-ray 
examination. This form of pericarditis with its sudden onset and 
rapid accumulation of fluid, as shown by the increase in the cardiac 
dulness, can be readily followed in its development. Associated 
often with this rapid distention of the pericardial sac, one may 
observe cyanosis and dyspnea accompanied by pain. 

The change in the intensity of the cardiac sounds from the very 
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distinct to the faint or muffled character, as the fluid and fibrin 
accumulates can, at times, be observed, and when present is of 

great value. , . i p i -i 

The presence of the precordial pain, associated with a febrile con- 
dition and an increased pulse-rate, is seen in about a third of the 
cases. McKenzie believes that all pain accompanying acute peri- 
carditis is a manifestation of myocardial involvement, as the lesions 
of the pericardium itself' are painless. This is a very interesting 
point, and may be the, explanation, although McKenzie in his 
typical way does not force us to accept his conclusion. Might it not 
also be possible to explain the pain in some cases of pericarditis as 
being due to an associated involvement at. the base of the aorta? 
Klotz has called our attention to the fact that an aortitis is not an 
infrequent sequela of an acute rheumatic fever. As it is following 
this disease that most of our acute clinical pericarditis develops, it 
would seem reasonable to believe that aortitis, which is very often 
painful, may share with the myocardium as being the source of this 
important symptom. There is one other explanation to be con- 
sidered: the sudden stretching of any moderately rigid sac is liable 
to cause pain, and, therefore, in those cases of acute pericarditis 
associated with the rapid accumulation of fluid the presence of pain 
may be due to the stretching of the pericardium. This, however, 
does not appear to apply if enlargement of the sac has not been 
brought about rapidly, for we have seen enormous pericardial sacs 
in tuberculous pericarditis which clinically were quite devoid of any 
suggestion of pain. These accumulations, ho>vever, are always 
of a more gradual development. 

There are many other minor signs described, but it is unnecessary 
to repeat them here, as Robey has recently written on this matter 
in detail, to which work the reader is referred. 

Chronic Pericarditis. The diagnosis of chronic pericarditis is a 
very difficult one to make, much more so than the acute form. It 
may, in fact, be impossible to recognize this condition. We can see 
no clinical method which could possibly help us to diagnose local 
isolated fibrous adhesions. This form of pericarditis is purely an 
autopsy finding, but where the adhesions are general, or massively 
developed at one point, they may produce in a certain number of 
instances signs by which they can be recognized. In view of the 
fact that some cases of general adhesive pericarditis are found at 
autopsy without evidence of their having produced any change in 
the gross appearance or function of the heart, it can be readily seen 
that there are difficulties ahead when one attempts to speak on the 
diagnosis of clrronic adhesive pericarditis. There are no pathog- 
nomonic signs or symptoms of this condition, but there are some 
suggestive points which when present, are of value, but their absence 
is not of much significance in ruling out adhesive pericarditis. 

The retraction of the lower ribs, posteriorly on the left side, with 
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cardiac systole (Broadbent’s sign) is probably of most value in diag- 
nosis although it must be kept in mind that this sign has been found 
in other conditions than adhesive pericarditis. The retraction of the 
lower end of the sternum and the pulling in of the costal margins 
in inspiration, as pointed out by Hoover, are at times noted. There 
are a number of other points that have been suggested, and possibly 
on certain occasions they are of value. The diastolic shock at the 
apex and the diastolic collapse of the distended veins in the neck 
have been given as signs of clinical worth, but I doubt if anyone 
would like to rely too much on such evidence. It is our impression 
that fluoroscopic examination of the diaphragmatic movements in a 
certain percentage of cases may offer some suggestive points of 
value. It might also be of importance in roentgen-ray examinations 
to lay more stress on the appearance of the mediastinal tissues which 
usually show some alteration when the pericardial sac is involved. 
No reliance is placed upon the quality of the heart sounds, but car- 
diac derangement out of keeping with the apparent valvular lesions 
has been advanced as possible evidence of adhesive pericarditis. 

There is a point which I believe may be of great value in making 
this diagnosis, but it is neither a sign nor a symptom. To be able 
to prove without any question of doubt that the individual had a 
previous attack of acute pericarditis is of extreme value, and in 
our opinion may be the only factor present which would lead one to 
the diagnosis of adhesive pericarditis. We have but recently seen 
an excellent example of this very condition. Five years ago, in the 
medical ward, I observed a very extensive acute fibrinous pericarditis 
following an acute rheumatic fever and associated with an endo- 
carditis and in all probability a myocarditis. The patient recovered 
and graduated as a male nurse a few years afterward. He was in 
good condition and worked regularly at his occupation. He bad 
some suggestive signs of a mitral stenosis with regurgitation; the 
heart was hypertrophied, but the action was regular. In April of 
this year, five years after the original infection, he developed ton- 
sillitis with an acute pleurisy and atrial fibrillation was recognized. 

It was not present a short time previous to this acute attack of 
infection. He made a perfect recovery from his acute conditions 
and after a month’s rest had his tonsils removed under local anes- 
thesia. He died suddenly a month later. At autopsy a general 
adhesive pericarditis with hypertrophy and dilatation of the heart 
and a slight thickening with but little stenosis of the mitral valve 
were found. There was nothing whatever in this case, in the way 
of physical sign, pointing to an adhesive pericarditis except that we 
known positively that some years previous he had an acute fibrinous 
pericarditis, and on this ground alone an adhesive pericarditis had 
been suggested along with the myo- and endocardial changes. _ 

'Tuberculous Pericarditis. The form of tuberculous pericarditis 
which we especially refer to is a serofibrinous exudate implanted 



maclachlan; pericarditis; incidence and diagnosis 667 

upon a tuberculous base. Some of the largest pericardial sacs and 
some of the best examples of the liread-and-butter heart are of this 
type. Clinically, tuberculous pericarditis very often proceeds as 
an individual process which early has the appearance of an acute 
pericarditis, but which later passes into the subacute or chronic 
form. In our experience they have all been fatal and not necessarily 
associated with marked or extensive tuberculosis elsewhere. In a 
chronic pericarditis with effusion one should always think of tuber- 
culosis, and here, of course, it must clearly be understood that a 
hydropericardium is not to be mistaken for this condition. The diag- 
nosis of tuberculous pericarditis is not always easy, and at times is 
made only at autopsy. The chief point in diagnosis is the chronicity 
of the process in a lesion which presents the physical signs of an 
acute serofibrinous pericarditis. 

In the early stages the signs are like those of acute fibrinous peri- 
carditis. The friction rub is usually well heard over a considerable 
portion of the precordium, and it often persists for a considerable 
period of time. On two occasions I have been able to hear the rub 
for almost a month. There is rarely any pain in this condition, 
although it may be present. A diffuse, persistent friction rub over 
the heart without the slightest evidence of pain, as is seen in many 
of those cases, rather supports McKenzie’s statement that the peri- 
cardial sac is devoid of pain. As fluid is nearly always present, and 
at times in very large amounts, the cardiac dulness consequently 
is much increased. The presence of dulness behind at the left base 
is noted in this condition with some regularity. It is not diagnostic 
of the tuberculous pericarditis, as it may also be present in any 
type of sac containing a large amount of fluid. The change from 
day to day in the character of the heart sounds is of considerable 
value, and I have been able to follow this sign on several occasions 
from clear, loud cardiac sounds to those which became distinctly 
muffled. The accumulation of fluid and fibrin is responsible for this 
change in the heart sounds. The febrile reaction is of a tuberculous 
type. The pulse-rate is rapid, and as the disease advances the tem- 
perature elevations become greater and the rapidity of the pulse 
increases. The course is progressively downward. 

Conclusions. 1. Ten per cent of our autopsies showed pericar- 
ditis; 5 per cent were acute, 4 per cent were chronic and 1 per cent 
were tuberculous. 

2. The principal etiological factor, in the acute and chronic forms 
of pericarditis, seems to be associated with the disease acute rheu- 
matic fever. 

3. Acute pericarditis was present in 7 per cent of the acute lobar 
pneumonias. The majority of these appeared probably shortly 
before death. The streptococcus in thoracic infection is more prone 
to produce suppuration in the pericardial sac than the pneumococcus. 

4. In 54 cases of death due to tuberculosis there was no evidence 
of tuberculous pericarditis. 
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5. Tuberculous pericarditis is usually of the serofibrinous variety; 
it may be present in the absence of other clinical signs of tuber- 
culosis; 3 )athologically there is always a primary focus, usually in 
the lymph nodes of the thorax or in lung. The pericardium is often 
missed in a general miliary tuberculosis. 

6. Tuberculous pericarditis should always be considered when the 
signs of acute pericarditis persist for an unusually long time, and 
especially when there is considerable cardiac enlargement and a 
I)rogressively downward clinical course. 

7. The presence of a friction rub is the most valuable diagnostic 
sign of acute pericarditis. 

S. ('hronic adhesive pericarditis can be diagnosed only in a small 
percentage of cases, as there are no distinctive signs. It is of real 
value to know of a previous undoubted attack of acute fibrinous 
jiericarditis when considering the possible presence of a general 
adherent pericarditis. 
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BALANUDIUM COU AND PERNICIOUS ANEMIA; REPORT OF 

FOUR CASES. 

By a. II. Logan, M.D., 

ON MKDICINi:, mayo clinic, TIOCHKSTEU, MINNESOTA. 

lUihintidUnn^ cnii is a flagellate parasite inhabiting the colon, 
cmimioii in animals, c.sjiecially the pig, hut rare in man. The work 
of Strong, Bowman, Bel and Courct, and Manlove, shows that the 
par.'.Nitc is callable of invading all layers of the intestinal wall, 
it lias Itciai found in the bloodves.scls of the inte.stinc and in other 
orcaus. With the accompanying bacteria superficial and deep 
tiic.T;- arc formed which cannot be distinguished from ulcers due 
to until the microscope diflerentiatcs the ])nrasite. Tlie 

I' lniS.tc ut-.,! tlic power of cncy.sting. 

'riu- clini<-.i! symptom;; of tnvsisiou by Hdanlulium rcli bear a 
ert .•.! -mtiiariiy to tlioic pnHlnciul by nmeba. Both pre.«ent an acute 
hvA ciinmic form. In the acute form there is severe blootly dyseii- 
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tery, with, grent loss of fluid und luarked toxicity. Perforation may 
occur. Death follows usually in from a few days to one or two weeks. 
The chronic form often exists for years with alternating constipa- 
tion and diarrhea. As with many other parasites the acute form 
seems to develop chiefly in warm countries and the chtonic form in 
colder regions.^® The symptoms and findings of pernicious anemia 
seem to accompany the chronic form of the infection. _ 

The prognosis in the acute tjqie is very bad, even if the case is 
seen early. In the clnonic tjqie it seems to be bad only when the 
syndrome of pernicious anemia is added. Our patients have died 
from the pernicious anemia rather than directly from the dysenterjL 
Schwartz finds a hemolytic agent in Ascaris hmhricoides and 
Trichiiris tricliiura, which he believes accounts for the anemia in 
these infections. Under certain conditions, supposedly including a 
decomposition of the segments of the worm, Dibothriocephahis laius 
produces a picture of pernicious anemia. If the worm is expelled 
the blood picture returns to normal. 

Glaessner has found a hemolytic agent in Balantidium coli. It 
seems probable that the constant subjection of the blood-forming 
organs to the poison is the cause of the pernicious anemia syndrome 
in the chronic type of case. The removal of the Balantidium coli 
and its hemolytic agent is a far different problem than the removal 
of the Dibothriocephalus latus. Since Balantidiuvi coli penetrates 
the intestinal wall and its bloodvessels and other organs in the body 
and also encysts we cannot be sure when the organism is eradicated 
from the stools that it is not harbored somewhere in the tissues of 
the body with its hemolytic agent still active. Thus if the pernicious 
anemia complex persists after treatment we cannot be sure whether 
the toxin of Balantidium coli is still active or whether once the com- 
plex is started it becomes an entity. 

The treatment resolves itself into ridding the intestinal lumen and 
' the body tissues of the organism. The literature indicates that 
most of the drugs used against intestinal parasites are without 
effect on Balantidium coli. In our experience in the Clinic with the 
flagellate Lamblia intestinalis we found that the only drug that 
gave any satisfaction was put into the blood in sufficient quantity 
to act as a direct poison when ingested by the parasite; in a large 
number of cases arsphenamin proved of great value. In our latest 
case of infection with Balantidium coli we employed arsphenamin 
with apparently very good effect. An enema with vinegar and 
tannic acid also was given every day or every second day with. the 
idea of producing an acid medium in the colon and of giving a direct 
parasiticide. On account of encystment the treatment must be 
carried out a long time, just how long I do not know, since the 
length of time the organism may remain encysted and become 
active again has not been determined. That the living organism is 
very resistant is shown by Klein, who found actively motile Pardme- 
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chim coU in sewage which had been bottled for three weeks. In the 
case treated by five intravenous injections of arsphenamin at weekly 
intervals, nine stool tests were negative for the parasite, the diarrhea 
was entirely checked, and the patient felt very much better; yet 
the neurological s\Tnptoms of pernicious anemia still persisted. 
Jennings reports one case with the pernicious anemia sjmdrome 
which was apparently cured after tw'o relapses. 

It is interesting in connection with the family histories of three 
of our patients that death of one or more parents, brothers or sisters, 
jiersons in the same household living imder similar conditions and 
eating the same food, occurred from pernicious anemia or anemia. 
This maj' explain the family tendency to pernicious anemia in many 
cases. 

Case A.52257, hlr. W. T. L., aged forty-two years, a farmer for 
the past five years, came for examination April 26, 1911. The 
patient had had a spell of diarrhea for two months when working 
in a butter and cheese factory twelve years before. The diarrhea 
had recurred off and on until five years before, when it became more 
constant and severe ; blood was passed at intervals. During the past 
one and one-half years the patient had lost 10 to 15 pounds in weight 
and had become weak and dyspneic on exertion. One year before 
sore-mouth tlevclopcd, at times severe enough to make eating 
tliflieult. During the past one and one-half months numbness and 
tingling had been noticed in the hands and feet. 

Kxaminaiion. The examination of pus from around the teeth 
revealed many motile ameba and two organisms from the Flagellata, 
one evidently Trichomonas, the other narrower and much longer 
than Trichomonas. The total gastric acidity was 8; free hydro- 
chloric acid 0. In the examination of the stool large numbers of 
BaJantidiinn roll but no ameba were found. The blood picture is 
shown in Table I. 

Trcnlmrnl. Blaud’s pills, Fowler’s solution, and rectal injections 
of vinegar ami tannic acid were given. For six months there were 
marked imjwovemcnt and gain in weight with a great reduction 
in the number of IMnnlUliuvi coli in the stools."! Ilccxamination 
after nine months showed no Balantidhivi coli in one stool test, 
but the clinical symptoms and blood picture of pernicious anemia 
were still j)rcsent. 

<T.m- a 185278. Mr. G. A., aged thirty years, a farmer who had 
nt v.-r iHvn ontsifle of IJlinois, Minnesota, and Iowa came for exami- 
nat.in'.i I'ebrnary 0, 1017. T he patient a father had died of ])crnicions 
:m< !!)i;i on- year before. Nine years before and two years before 
th- patiejit had had short attacks of diarrhea. Five weeks before 
bad bad “gripjK-” and one week later he had had a sudden 
i,f pain at t!u- right costal margin running up into the chest 
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G72 LOG.VN: BAL:V^'Tro^IM COLI AOT> PERNICIOUS ANEMIA 

:uul right shoulder and difficult breathing. Diarrhea had been 
constant since the attack of grippe, with from four to five loose 
stools in the early morning and at night. 

Exam i nation . The patient was pale and sallow. He had pyorrhea 
and much bridge-work in his mouth. The systolic blood-pressure 
was IIG, the diastolic 54. The urine was negative for bile and 
urobilinogen, but urobilin was present. Roentgenograms of the 
chest and teeth were negative. The blood picture is shovm in 
Table I. The duodenal contents showed a brown trace of bilirubin, 
urobilinogen 1000 units, and m-obilin 1400 units, indicating increased 
I)lood destruction. The examination of the central nervous system 
was negative. Six stool tests showed Balaniidnm coli but no other 
parasites. 

Treatment. ThjTnol and Blaud’s pills by mouth and enemas of 
kerosene were given; in tlrree weeks this man eliminated almost 
all of the Bahntidivm coli and raised the hemoglobin from 30 per 
cent, to 70 per cent. The patient went home feeling much improved. 

Examination six months later showed the Balaniidnm coli still 
in the stools and the clinical pictiue and blood findings of pernicions 
anemia. Examination of the central nervous system showed tlie 
cord changes usually found in pernicious anemia. The patient was 
again treated with thjinol, salol, Blaud’s pUls, and Fowler’s solution, 
but he left for home after three weeks, unimproved. He died the 
following summer. 


Case A21.503G, Mr. G. H. B., aged fifty-two years, a farmer, 
was examined November 2G, 1917. The patient’s father, brotlier, 
and sister died of similar trouble, “thin blood.” For twenty years 
past the patient ha«l had spells of pain in the upper abdomen 
lasting for from one to two hours, with vomiting. He had had 
malaria at the age of fifteen. During the past year diarrhea had 
been persistent, five to six stools daily. He had lost about GO 
pounds in weight; he had lost strength progressively and in the past 
tlircc montlis numbness over the entire body with tingling in tlie 
extremities had come on. His appetite was poor; he had not had 
a son- tongue. His memory had failed for two months and recently 
he luid been irritable, and had had crying spells. 

Examination. The blood picture may be seen in Table I. The 
systolic biood-])re.«sure was 150, the diastolic 100; the pulse 84. 
I'-xamination of the urine was negative. The total gastric acidity 
wu-^ 10, fny hxalrochlorie acid 0. Roentgenograms of the stomach 
Vo n- negative. Two idcMx! Wassernmnn tests were negative. Proe- 
toMa.pic exiuniuiition showed very slight proctitis for 14 inches. 
Ill"- ."too! test revealed lialantiilium coli but no other panisite. 
1 .xaminat ir»n the central nervous system shi>wed subacute 

f •.inbti'.'d ,-ch'ro'i,-. 
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Treatment. The patient was treated for two months with tlijonol, 
chloroform, Bland’s pills, and hydrochloric acid without improve- 
ment. The Balajitidium coli persisted in the stools and the blood 
picture remained the same. The patient died two months after 
leaving the Clinic. 

Case A21480, Mr. F. L. S., aged fifty-seven years, a farmer, was 
examined in the Clinic May 4, 1920. One sister had died of anemia 
at forty-eight. The patient had come to the Clinic eleven years 
before on account of weakness and loss of strength with spells' of 
diarrhea, at times severe. One stool test had showed occult blood. 
The protoscopic examination had been negative. During the fol- 
lowing years the patient had had spells of diarrhea every ten days, 
lasting four or five days, with four or five watery stools a day, 
usually in the morning. Between attacks the stools were normal. 
Eight months before examination the patient had returned from 
the state fair with diarrhea and abdominal cramps. He noticed 
numbness in the extremities, his feet felt “ asleep, or as if varnished,” 
and had some weakness of the anal and vesical sphincters. 

Examination. The patient’s systolic blood-pressure was 116, 
diastolic blood-pressure 78, pulse 84. The test of the urine and the 
Wassermann test on the blood were negative. The total gastric 
acidity was 46, the free hydrochloric acid 0. Foci of infection were 
not found in the teeth or tonsils. 

After tests on the stool and blood were made in the Clinic the 
patient went away for two days to visit relatives; he was brought 
back on a cot, with hemoglobin of 25 per cent. 

Treatment. The patient was treated with distilled chenopodium 
and he improved in every way. The number of Balantidia was 
greatly reduced. The patient was given enemas of vinegar and 
tannic acid every second day and arsphenamin intravenously once 
a week for five weeks. After the last treatment nine stool tests, 
August 5, 6, 12, 13, 19 and 20 and September 16, 17 and 18, failed 
to show any Balantidia. The clinical symptoms of pernicious 
anemia are still present and the last blood test, September 16, 
showed 55 per cent, hemoglobin. 

The examination of the central nervous system on three occasions 
IS interesting in showing progressive involvement. May 11, when 
the hemoglobin was 30 per cent, the neurologist reported slight 
subacute combined sclerosis, hardly as extensive as in the average 
case of pernicious anemia of the same severity. July 14 the neurolo- 
gist reported evidence to be insufficient for a diagnosis of a central 
nervous system lesion, but findings of combined sclerosis. August 21 
the report was subacute combined sclerosis of the pernicious anemia 
type.^ This last report was made by a consultant who had not 
examined the patient previously. 
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SOME EXPERIENCES WITH THE 3VIELTZER-LYON METHOD 
OF DRAINING THE BILIARY SYSTEM. 

By .Antiiont' Bassler, M.D., Willi.am Henry Lhckett, M.D., 

AKO 

J. R.A.YAIOND Lutz, M.D., 

KKW YORK CITY. 

Invi;.stig.\tions Imve been conducted during the past year with 
clinical cases, operation observations and animal experimentation 
liertaining to tlie Mcltzer-Lyon method of aspirating duodenal 
contents after the installation of a solution of magnesium sulphate. 
Tins was done for tlie purpose of proving, if possible, the premises 
of Mcltzer and Lyon ns to the accuracy of published statements on 
the physiological phenomena of gall-bladder function and of this 
iiiethod of treating biliary conditions. We feel that experimental 
Rtndie.s on the physiology of influencing motor phenomena of the 
gastro-intcstinal canal or the associated organs in animals cannot 
Ik: a]>plied, except in a general way, to the physiology of the digestive 
tract in man. It follows then that clinical and operative experience, 
when these are obtainable and carefully controlled and deducted 
fn.in, arc more acctiratc and worth the while, and therefore none of 
o'.ir .•mitnai exj'x.-rimcntation is presented. 

.<. .1. Mtdt'.'cr- jinblished an article in which he drew attention to 
tlic ;:uppo <il function of the sphincter at the papilla of Vatcr and 

> Am. Jocu. Mi-o. Sc.. UM". rJiii. 4f,9. 
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the interrehation between the contracting gall-bladder and the 
sphincteric action at the papilla. He invoiced “ the law of contrary 
" innervation” to explain the physiological coaptation of contracting 
musculature and relaxing sphincter. He then pggested testing, 
by means of the duodenal tube in jaundice and in biliary colic by 
the local application of a 25 per cent solution of magnesium sulphate, 
and stated, It may relax the sphincter of the common duct and per- 
mit the ejection of bile, and perhaps even permit the removal of a 
calculus of moderate size wedged in the duct in front of the papilla 
of Vater.” Lyon^ adopted this means as a diagnostic test for dis- 
eases of the gall-bladder (basing this upon the study of the amount, 
color, character, cytology and bacteriology of the contents obtained) 
and advanced the procedure as a means of treating biliary condi- 
tions. Since Lyon’s articles appeared many have employed this 
means of diagnosis and treatment, and it now seems timely to pre- 
sent the facts we obtained from a dispassionate study of the method. 

Lyon® presents five reasons for believing that the darker bile, 
obtained after a few minutes of aspiration, is obtained from the gall- 
bladder. Tlrese wth our experience are offered as follows: 

“ 1. Because I believe that Meltzer’s law of contrary innervation 
as applied to the biliary apparatus is a correct one, and is based 
upon a sensible interpretation of the most probable mechanism of 
the physiological storage and discharge of bile.” (Lyon.) 

Four operative cases were examined with the duodenal tube m 
situ. The abdomens being opened the installation of magnesium 
sulphate solution was made. None of these were instances of gall- 
bladder disease. Care was taken not to touch or cause any pressure 
on the gall-bladder or the ducts. Since vermicular movements of the 
intestines stop when exposed to air, and they are only active when 
in contact with the peritoneum, care was taken to keep the upper 
abdomen closed to air and the normal contact of the parts preserved. 
At intervals, with as much care as possible, visual examination of 
the gall-bladder was made, and in no instance was it possible to 
prove any vermicular action on the part of the gall-bladder or any 
visible reason to suggest that any contraction took place or that the 
characteristic dark-colored bile when obtained was from the gall-- 
bladder. For the latter purpose it was sometimes necessary to keep 
the abdomen open up to one-half hour, which from many aspira- 
tions of bile with the method is about' the time when the charac- 
teristic “B” bile could be depended upon to be secured from a 
single instillation of magnesium sulphate solution. 

Independently, one of us (W. H. L.) carried out investigations on 
operative material to prove or disprove Meltzer’s law of contrary 
innervation,” these being offered in the following cases: 
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Case L— Appendicitis. The duodenal tube was passed one and 
three-quarter hours before operation. Right rectus incision. 
Appendix removed. Upon palpation the tube was found to be in 
the duodenum, with the tip about opposite the papilla of the com- 
mon duct. The gall-bladder was palpated and was found full and 
slightlj^ tense. Fifty cc of a 25 per cent solution of magnesium 
sulphate were injected into the duodenum. The gall-bladder was 
gently held in the hand of the operator for eight minutes. It did 
not contract nor diminish in size. The tension was apparently the 
same as before injection. Two separate aspirations were now made 
of the duodenal contents. The gall-bladder was not affected, but 
was now compressed and easily emptied. Another aspiration ob- 
tained very much darker bile than the last specimen. 

Case 2.— Appendicitis. The tube was passed one- and one- 
quarter hours before operation. Right rectus incision. Appendix 
removed. Upon palpation the duodenal tube was found in the 
duodenum with' the tip about opposite the opening of the common 
duct. The gall-bladder was palpated and was found apparently 
normal. Slightly flaccid. Fifty cc of a 25 per cent magnesium 
sulphate solution were injected through the tube into the duodenum. 
The gall-bladder was gently grasped and held for five minutes in 
the hand of the operator. It did not contract. Two aspirations 
were now made. The gall-bladder did not change apparently. 
The gall-bladder was now gently compressed, easily emptied and 
much darker fluid was obtained upon aspiration. 

Not being satisfied with palpating the gall-bladder, I determined 
to try out the test on the first clean case of cholelithiasis, where we 
could actually visualize the actions of the gall-bladder. 

Case 3.— Cholelithiasis. The tube was swallowed one- and one- 
quarter hours previous to the operation. The gall-bladder was 
exposed through the -right rectus incision. The tip of the duodenal 
tube was found in the pyloric portion of the stomach by the operator 
and passed through into the duodenum, extreme care being taken 
not to touch the gall-bladder. That I had stones to deal with I 
was sure, as determined by roentgen-ray findings, and upon exposing 
the gall-bladder the stones were plainly ■vdsible. hortunately, the 
patient was a thin little woman with a concave abdomen, so that 
I could observe the gall-bladder without having to wall off any 
loops of intestines by foreign material, as lap pads, etc. T.he edges 
of the wound were gently retracted and lifted upward, and I was 
enabled to observe the gall-bladder without manipulation and with- 
out in any way interfering with its physiology. The question having 
arisen as* to how much the manipulations in the previous tests did 
interfere with the natural action of the gall-bladder, we demon- 
strated in this case the peristaltic wave going through several 
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exposed loops of intestine that were visible to all present. The gall- 
bladder was sliding up and down with the liver in as natural a con- 
dition as possible under the circumstances. Fifty c c of a 25 per cent 
magnesium sulphate solution were injected into the duodenum and 
the gall-bladder was directly observed for five minutes. It did not 
decrease in size, no change apparently taking place. It was the 
opinion of some of the observers that it had slightly increased in 
size. First aspiration, light fluid; second aspiration, darker; third 
aspiration, the same. The gall-bladder was then palpated, com- 
pressed and was found to contain numerous stones. The fourth 
aspiration after compression obtained darker bile-stained fluid. 

Case 4.— Appendicitis. Tube swallowed one and a half hours 
before operation. Right rectus incision. Appendix removed. 
Stomach palpated. Tube, found not to be in the duodenum, but 
coiled in the stomach with the loop passing across the pyloric end 
and tip at -the cardiac end of the stomach. The tube was passed 
into the duodenum bj' manipulation of the operator. The gall- 
bladder was palpated and was found quite tense and hard. Fifty 
cc of a magnesium sulphate solution were injected and the gall- 
bladder held in the hand for eight minutes. It underwent no observ- 
able change. Two aspirations— one light and one dark. The gall- 
bladder was then compressed and emptied, requiring considerable 
pressure. At the third aspiration much darker fluid was obtained. 

. Case 5.— Exploratory laparotomy for definite pains in the upper 
right hypochondriac. Roentgen-ray findings were negative. The 
patient never complained of pains in or about the appendix. A 
duodenal tube was passed one hour and thirty-five minutes before 
the operation. Right rectus incision. A tightly contracted pylorus 
Was observed; the bulb of the duodenal tube was at but not through 
the pylorus. The gall-bladder was normal. The appendix was a 
white fibrous rod and was removed. Upon section no lumen was 
disclosed. 

Diagnosis. Fibroid obliterating appendicitis, causing pyloro- 
spasm. Pylorus was with difficulty dilated large enough to 
admit a finger. Invaginated through the anterior gastric wall. 
A duodenal tube was passed through into the duodenum by the 
operator. Sixty cc of a magnesium sulphate solution were injected 
into the duodenum and the gall-bladder was observed, as in Case -3 
by direct vision, for fifteen minutes. Absolutely no visible change 
took place during this time. Two aspirations— light and dark fluid. 
The third aspiration, after compressing and emptying the gall- 
bladder, was slightly darker. 

In two of these cases the duodenal tube was found by the operator 
not to be in the duodenum, although distinctly bile-stained fluid 
Was escaping from the outer end of the tube before anesthesia was 
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commenced. It was suggested tliat perhaps the tip had been in the 
duodemun and was afterward regurgitated into the stomach. In 
the last case, however, although bile was escaping from the tube, 
the bulb had stopped at the pylorus and we do not think that it 
was possi!3le for it to have passed through the pylorus at all on 
account of the pylorospasm present, nor can I account for the bile 
getting through the same pylorospasm into the stomach. 


Case 6 .— Appendicitis. Tube swallowed one and a half hours 
before operation. Right rectus incision. Appendix removed. The 
gall-bladder and the duodenum were palpated. Tube was found 
in the duodenum. The gall-bladder was of moderate tension. Fifty 
cc of a 25 per cent solution of magnesium sulphate were injected. 
The gall-bladder was held for eight minutes. Four aspirations of 
duodenal contents were obtained — from clear to dark. The gall- 
bladder after the last aspiration was thought to have become less 
tense. The gall-bladder was compressed, easily emptied and much 
darker fluid obtained on the fifth aspiration. (W. FI. L.) 

It is a well-known fact that with the identical technic in the same 
individual, various findings ns to different colored bile are obtained 
at different times. If a relaxation of the muscle of Odii could be 


obtained at one time with corresponding contraction of the gall- 
bladder there is no reason that it should not be accomplished at all 
times that the procedure is practised. The cAidence is dail 3 ’, and 
always in the same individual even, that the error is beyond what 
variability of physiological phenomena could account for. It is 
far more logical to believe that Lyon was overenthusiastic in his 
acceptance of Mcltzcr’s suggestion as a jnoved fact. Also, Lyon 
draws his simile in the action of the gall-bladder ndth the urinary' 
bladder. It vnust he remembered that the control in the urinary blad- 
der is entirely voluntaiy, while that in the gall-bladder is involuntarj'. 

It is a well-known fact that cholcctomizcd pigeons die in a few 
du\s from acute pancreatitis, due to the entrance of bile into the 


pancreatic substance. This danger exists only to a verj* limited 
degree in the human, ns is proved in acute obstruction of the common 
bile duct (stone impacted in the common duct). There is a protcctia'c 
capiat ion in bile not being nl)le to gain the general circulation and 
also in its intense concentration in the biliary* channels. In these 
iii'^tam cs marked distention of the gall-bladder and ducts is met with. 
It is our belief tJint in tbc interval of active bile secretion the pressure 
within the biliaiy chatincls i.s not ns great as during active secretion. 

are rather of the belief that the gall-bladder acts as a buffer or 
prcA-nrc-valvc to relieve acute distention and protect the pancreatic 
ti' -i!c rather than that its primary function is that of a reservoir of 
bn>- for inte^tifia! digc^stiori. This belief is also fortified in that 
voile the human may live without a gall-bladder, Xature dilates 
tin- d»< ts after its removal to coinjwn.'-atc for this function of the 
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channel system, and until this takes place bile flows more steadily into 
the duodenum. We therefore believe that there is no evidence to sub- 
stantiate the belief that installation of a 25 or a 33 per cent, solution 
of magnesium sulphate into the duodenum causes relaxation of the 
Odii sphincter or that any contraction of the gall-bladder or empty- 
ing (even partially) takes place, and therefore the assumption of 
Meltzer’s and Lyon’s reasoning seems to be vitiated. 

“2. My second reason lies in the fact that the color and viscosity 
of this second bile indicates a higher concentration, and strongly 
suggests it as coming from its storage chamber within the gall- 
bladder.” This is further fortified by the observation that bile 
is found thick and sometimes tarry in diseased gall-bladders con- 
taining mucopurulent flakes, pus cells, inflammatory debris, bac- 
teria, etc., and that such are also met with in “.15” bile. (I>yon.) 

This is a very diflScult matter to prove in “ B ” biles, the specific 
gravity of which is so changed (elevated) by the magnesium sul- 
phate content that specific-gra\dty estimations are quite worthless. 
We believe that the specific-gravity practically corresponds to the 
salt content present in the specimen, and, further, that in gall- 
bladder biles not obtained by this method the specific gravity is 
not much elevated from hepatic bile, at least to no practical degree 
by the addition of the mucin it gets in the gall-bladder. This seems 
difficult to believe, but it is, nevertheless, true. More than that, 
it is not possible to differentiate mucopurulent flakes, pus cells and 
inflammatory debris, particularly bacteria, as to what part of the 
biliary tract they come. They are commonly as largely met with 
in the first bile (A) and not uncommon]y in C and D. When we 
assume that such findings are from the gall-bladder when there is 
so much liability of admixture from the duodenum or stomach con- 
tents which have been poured into the duodenum, and there is no 
positive proof in the examination of specimens to sustain it, the 
liability of clinical error is too great for this statement to go unchal- 
lenged. Mucopurulent flakes are far more often from the duodenal 
mucosa than from the biliary tract, and the same is true of bacteria. 
On the other hand it is not uncommon that the bile stream at the 
end of the test (bottle C and D), “liver drippings,” has a larger 
bacterial content than that obtained in the B bottle. The bacteria 
here are probably from infections of the ducts and perhaps even of the 
liver substance itself. From these cytological findings we feel that 
reasoning l\o. 2 is too liable to error to be conclusive in any way. 
hXore than that, the color change to the B ” bile is so irregular, 
often so illy defined and so slowly transitional, that it is not possible 
clinically to draw definite deductions that the “characteristic bile 
m bottle 5” is from the gall-bladder. 

It is evidently assumed by the advocates of this method of diag- 
nosis and treatment that the old physiological belief-namely, 
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that the gall-bladder is a reservoir containing a ready-at-hand 
supply of bile for quick ejection into the duodenum for the initiation 
of intestinal .digestion — must be true, although it never has been 
proved and still remains an assumption from anatomy. On the 
entrance of food into the duodenum it takes but a very few minutes 
for bile to start running; in fact, it begins running actively when 
food is still in the stomach. This is accomplished so quicldy on 
the ingestion of food that it is believed by us to occur sooner than 
a harmonic action from the duodenal mucosa could bring about. 
If it is due to secretin the secretin must come from the stomach, 
because it occurs before resorption and stimulation of the hepatic 
and pancreatic functions could take place after the first entrance 
of food into the duodenum. It may, on the other hand, be due to 
some reflex action because it occurs within a few moments after 
food is in the stomach and promptly when many substances are 
instilled into the duodenum. 

Finally, it is agreed upon by all that the bile contained in the gall- 
bladder is deeper in color than that which flows directly from the 
liver substance, and it is. assumed by many that this change in color 
is due to concentration, although the specific gravity estimations 
do not sustain it distinctly. It more probably is due to oxidation 
of the biliary coloring matter, the oxygen being derived from the 
epithelium of the gall-bladder, or, as seems more probable, the first 
bile secreted by the liver in the process of active digestion contains 
a large content of oxydase (which is a heavy content in liver sub- 
stance, particularly in the first bile after a meal). Such a bile then 
could and would be darker in color without having resided in the 
gall-bladder. This finding is confirmed in the cholectomized indi- 
viduals, which cases commonly show characteristic “B” bile shortly 
after operation (one to three weeks) before there has been time for 
the ducts to dilate, as well as in those cases which have been cholec- 
tomized some time before and in whom perfect “B” biles are 
obtained, even if Lyon states to the contrary. From our observa- 
tions and experiments, then, it is suggested to us that the change 
of color is due to an oxidation process in which ferments or constit- 
uents contained in the bile cause the conversion of color, this dark 
bile coming directly from the liver substance as well as being caused 
by residence in the ducts or gall-bladder when ordinary bile low in 
oxydase naturally would deepen in color."^ 

“3. My third reason for believing that this second bile is derived 
largely from the gall-bladder lies in the fact that unless we account 


* Dunn and Connell: Jour. Am. Med. Assn., October 1, 1921, preaent conclusive 
evidence in a ca.se of hepatoduodenostomy which was carefully studied by Uiem. 
that the A. B. C. bile sequence can be obtained in the absence of the gall-bladder 
and the common ducts; that these sequences can be repeatedly obsen’cd by^uc- 
cessive instillations of magnesium sulphate solutions and that the various co o e 
liiles are secreted directly by the liver by magnesium sulphate can-ied to tlic Ji vtr 
by the portal circulation. These observaU'ons confirm those made by us, our artic e 
being submitted for pubUcatipn in June. 1921. and the experimental work was 
carried out through the winter of 1920 and 1921. 
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for it as gall-bladder bile we must account for the presence of from 
one to (in certain cases) nearly six ounces of this darker colored and 
more concentrated bil-e as coming from somewhere between the 
common duct sphincter and the secreting cells of the liver.” (Ljmn.) 

This is partially answered in the above in the quick response of 
bile secretion on the injection of food into the stomach and its ready 
flow when an;yi;hing like food is sent into the duodenum. The above 
reasoning presupposes that when food is present in the duodenum 
only such bile as has been formed and is residentifil in the gall- 
bladder and ducts is available for use. Einhorn'* shows that various 
inorganic salt (sodium sulphate, sodium phosphate, magnesium 
citrate) solutions stimulate a quick response of bile secretion into 
the duodenum. Stepp recommended that Witte’s peptone in 5 
per cent, solution be used for the same purpose for which Lyon uses 
the magnesium sulphate. Our ,experience with fibrinated and 
defibrinated pig’s blood, vdth or without biliary salts, or a solution 
of biliary salts, accomplished the same thing in the way of a quick 
secretion of bile with the charaeteristic color changes that Lyon 
describes with the magnesium sulphate solution. With the use of 
any of a number of substances the characteristic A, B and C biles, 
and mainly the so-called “ B ” bile, is obtained quite as readily as 
with the solution of magnesium sulphate. There is therefore no 
specific point in the use of the magnesium sulphate solution when so 
many other substances accomplish the same end. Our experience 
has been that if there is any point in obtaining a large quantity 
of bile in an aspiration there is no better stimulant than a weak 
solution of hydrochloric acid corresponding to the affinity of gastric 
juice. Instillation of 50 cc at a time, or 10 cc quantities (which 
will not give the characteristic changes until three or four instilla- 
tions have been made), will produce a far larger quantity of bile 
than any other method. We have obtained as much as 620 
cc of bile fluid return after the use of a | per cent solution of hydro- 
chloric acid, which in acid affinity corresponds to about one-third 
the acidity of normal gastric juice.® In not a few instances where 
we have not been able to get the characteristic “ B ” bile we have 
used hydrochloric acid solution instead of magnesium sulphate, 
and obtained it far more readily. In fact our experience lately has 
been that for uniformly obtaining the characteristic “ B” bile the 
instillation of from 5 to 50 cc of a 5 per cent solution of hydro- 
chloric acid is a far better procedure than the use of the magnesium 
sulphate solution. These' facts therefore refute the specific action 
of magnesium sulphate relaxing the sphincter at the papilla of Vater 

^Now York Med. Jour., February 19, 1921. 

It has been our experience that the amount and rapidity of secretion of bile 
orrespond to the concentration of hydrochloric acid. However, in using concen- 
ra ions over 0.5 per cent of the C. P. (31.9 per cent) hydrochloric acid, patients often 
j burning sensations in the epigastrium and “cramps.” On the other 

tics ' ” ®^' 2 cts accompany the use of the 0.5 per cent solution, even using quanti- 

up to 100 cc and higher, which give very satisfactory results, as described above. 
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or influencing favorably the innervation of the gall-bladder, because 
it stands as irrefutable reasoning that if any one of a number of sub- 
stances produces the same result as quickly and sometimes more 
abundantly than magnesium sulphate, Lyon’s third reasoning fails 
to be convincing. It disproves the belief of Lyon that “ six ounces ” 
as a large quantity must come from the biliary channel as erroneous. 
If, on the instillation of magnesium sulphate, six ounces of bile, 
including the characteristic “B” bile, rushed suddenly into the 
duodenum there might then be some reason to it, but vith the mag- 
nesium sulphate the flow is slow and the characteristic “ B” bile 
does not occur until some minutes, often as long as thirty. In the 
same individual the characteristic “2?” bile may be obtained much 
quicker with the use of a weak solution of hydrochloric acid, and 
perhaps in varying lengths of time with solutions of other char- 
acters. It is true .that with the instillation of a weak solution of 
hydrochloric acid the specific gravity is low, and no doubt there 
is a considerable content of succus entericus; but, nevertheless, as 
judged from the color of the material obtained, larger quantity 
than six ounces is secured directly from the biliary channel. We 
therefore believe that if the obtaining of bile in quantities is an 
important point in a therapeutic way, and this bile possesses all 
the characteristics of that obtained from an instillation of magne- 
sium sulphate solution, the use of a weak solution of hydrochloric 
acid is a far better means to obtain a large quantity than magnesium 
sulphate. 

“4. My fourth reason, and I feel it is the strongest, for believing 
that this second type of darker yellow and more viscid bile is actu- 
ally coming in large part from the gall-bladder, lies in this (I think) 
convincing fact— namely, that in the cholecystectomized patients 
that I have studied postoperatively, some ten or more eases, I And 
(a) that I never recover the second type of dark bile but pass imme- 
diately from the light golden yellow or relatively more concentrated 
common-duct bile to the light lemon yellow and limpid bile that I 
believe is freshly secreted liver bile and collectable for long periods 
as rapidly as it is secreted, and (b) I find that (in this choleeystec- 
tomized group) in the larger number of instances, bile is continu- 
ously entering the duodenum in the fasting stomach and duodenal 
state, indicating that the duct sphincter is in a state of inhibited 
tonus, probably permanently so, since the antagonistic or contrary 
innervation has been cut when thegall-bladderwasremoved. (Lyon) 

This has already been answered. Characteristic “B” biles are 
are not only obtained from the vast majority of cholectomized 
individuals but also from those not yet out of bed from the opera- 
tion before the ducts have had a chance to dilate to take up a gall- 
bladder function. It is true that in an occasional one the cliarac- 
teristic “B” bile is not obtained -with the magnesium sulphate solu- 
tion, whereas it might readily be .with a weak solution of hydro- 
chloric acid or other stimulant, and as one has experience throug 
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many p6ople without gall-bladders, here and there, one is pi6t 
with in which it is not obtained with any stimulant. -But this is 
not proof that “B” bile is from the gall-bladder because there is 
practically as large a portion of people having gall-bladders in which 
no stimulant causes the “i?” bile to occur. If one studies this 
method in true achylia gastrica cases (atrophic gastritis) it will be 
found that magnesium sulphate solution but rarely pcures a “B” 
bile, while with the weak hydrochloric acid solution it can often be 
obtained. It is true that in cholectomized individuals the flow of 
bile is seemingly more steady into the duodenum, but the “ B ” bile 
is present just the same, and in many the whole phenomenon from 
the instillations is quite as in normal individuals. This reason 
does not hold true to our clinical experience. 

“5. I might add a fifth reason, to the effect that in my post- 
operative group of cholec 3 ^stectomized patients upon whom this 
non-surgical method has been practised (because the length of time 
over which surgical drainage could be maintained has not been 
sufficient to allay the catarrhal inflammation or to arrest the infec- 
tion), that is in this group, together with a group of non-operated 
patients TOth cholecystitis or with gall-bladder biliary stasis, I 
have seen this second-type bile, easily demonstrable as pathological, 
gradually clear up and return to a more normal appearance under 
biweekly drainage by this method." (Lyon.) 

This, it occurs to us, is entirely a happy assumption and 
will remain so until it is proved that the so-called "B" bile is 
derived from the gall-bladder, which in our belief has not been 
done. It has not been proved on observations with the abdomen 
opened, and Crohn, Reiss and Radin,® in a recent article, experi- 
menting upon dogs in which he (R.) injected a small quantity of 
methylene blue in phj^siological salt solution into the gall-bladder 
and watching the flow of bile from the papilla into the duodenum, 
noticed that the flow of bile was almost continuous after a meal, 
and that this bile consisted entirely of liver bile, the blue dis- 
colored gall-bladder bile not appearing at all except when manually 
expressed. More than that, we have taken quite a few definite 
cases of gall-bladder pathology and have seen no lasting improve- 
ment. There are many who do fairly well, but our belief today is 
that the less the pathology the more the benefit. Apparently there 
is benefit to be obtained in tlie simple catarrhal conditions mainly 
wlmn this is in the ducts (cholangitis). No benefit can be obtained 
by the method alone in cholelithiasis, with or without biliary colic, 
and especially in the latter, excepting such as comes from moral 
effect on the patient of seeing dark bile being aspirated and assum- 
ing that it must do some good. There is often a symptomatic bene- 
fit m_ the true gall-bladder case, but it is difficult to decide that 
this is actual because these cases often have distinct remissions of 

Jour. Am. Med. Assn., 1921. (Not published -when this Ms. was submitted.) 
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symptoms and feel quite well without any treatment. Our pur- 
pose here is not to dilate on this part of the subject, because we 
have had enough material and experience to present this more fully 
later on. We desire only to draw attention to the fact in bona fide 
pathology of the gall-bladder that the method has no comparison in 
results with proper surgery. 

Pharmacology has taught us that in the ingestion of salines, 
mainly those of a purgative nature, these are not resorbed into 
the portal stream and excreted by the liver. Our experience has 
refuted this in the sense that in all biles obtained by the magnesium 
sulphate method, magnesium sulphate is present in the bile. This 
content of magnesium- sulphate continues up to two hours and more. 
It was our belief at one time that the magnesium sulphate content 
was probably derived from the duodenum either by the magnesium 
sulphate solution being residual in the duodenum or regurgitated 
back into the first part. The physiology of the duodenum proves 
distinctly that anything that enters into it is rapidly discharged 
into the jejunum. Eegurgitation from the jejunum into the duo- 
denum does not take place except in the instance of distal stenosis, 
interfering with the onward fiow of intestinal content into the small 
intestine. More than this is the fact that in the instillation of a 
weak solution of hydrochloric acid such returns as are obtained 
show the presence of hydrochloric acid for only a few minutes after 
its instillation. The same is probably true of any substance of a 
fluid nature that is injected into the duodenum. 

Smithies^ states : “ Gall-bladder bile fractions of more than 100 
cc with specific gravity higher than 1020 are abnormal. They 
indicate bile stasis.” Our belief is that the specific gravity estima- 
tion of the aspired bile by this method either in the way of proving 
that “ B ” bile is from the gall-bladder or for any diagnostic reason is 
open to too much fallacy to be practically worth the while. We 
believe that the specific gravity of the various of bile obtained 
is due largely if not entirely to the magnesium sulphate content of 
the bile that comes from the liver. _ ■ < tj 

Fig. 1 shows the various content of magnesium sulphate^ in^/l, l> 
and C bile. It will be noted in the right-hand figure of the B ^ 
that the magnesium sulphate is distinctly more than in A or C bile. 

It is our claim that this increment of inorganic salts markedly 
increases the specific gravity of the specimens obtained.^ The pie- 
sumption of higher specific gravity having practical significance can- 
not be sustained in fact. . i. • 

The left-hand tubes A, B and C in Fig. 1 are a test using barium 
chloride, andwerefoundby ustobeerroneous. The right-hand figures 
of A, B and C represent a simple test for comparing the quantities o 
magnesium sulphate in aspirated bile specimens. It was made as 
follows: To 2 cc of the specimen were added 2 cc each of a lU per 


■< Illiaois Med. Jour., April, 1921. 
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cent ammonium chloride solution, concentrated ammonium hydi ox- 
ideand 10 per cent sodium phosphate solution. A white crystalline pre- 
cipitate of magnesium-ammoniura-pliosphate settles out. This is 
shown by the chemical equation: 

MgS 04 + 2 Nn 4 Cl + NH 4 OH + Na2HP04 = MENH 4 PO 4 + 2NaCl + (NH4)2S04+ 

H 2 O. 

The amount of the reagents indicated are usually sufficient tn 
precipitate all the magnesium in the 2 cc of the specimen. After 
the precipitate has settled a little a few drops of the reagent are 
added. - If more precipitate forms the precipitation is not complete 
and more reagent is necessary. The tubes are then allowed to stand 
overnight and the sediments compared the following morning. The 
amount of precipitate formed and the specific gravity have con- 
sistently been directly proportional. Since the tests were tried we 
have found that a more accurate comparison may be made by using 
graduated centrifuge tubes and centrifuging for two minutes at 
1600 revolutions. One cc of a 25 per cent magnesium sulphate 


Fig. 1 



30 c c 60 c c 

Colorless Pea-green 

Sp. gr. 1.005 Sp. gr. 1.027 


25 c c 

Y cllow-green 
1.004 


solution gives approximately 0.5 cc of precipitate. In this way the 
amount of precipitate and concentration of magnesium sulphate 
in a given specimen may be roughly gauged. Two cc of the speci- 
men to be examined is a convenient amount to work with. A mix- 
ture of equal parts of ammonium chloride and 10 per cent sodium 
phosphate solutions are added to the 10 cc mark and concentrated 
ammonium hydroxide solution added to the 14 cc mark. This 
amount of reagent has been found sufficient to completely pre- 
cipitate the magnesium in 2 cc of a 25 per cent magnesium sulphate 
solution. 

Fig. 2 shows a graduation in specific gravity according to the 
content of magnesium sulphate. This observation was made on the 
same case as Fig. 1 above, and shows the variability in this 
method, which is one of the most prominent factors of it. Here for 
some reason we have a large content of magnesium sulphate in the 
^ bile and gradually decreasing through B, C and D, haidng such a 
slight increase in the specific gravity of the D bile that it may be 

VOL. 162, NO. 5. — NOVEMBEH, 1921 23 
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considered negligible. It may be stated, parenthetically, that the 
color of the bile is independent of its specific gravity in the presence 
of magnesium sulphate. Our observation has been that, with the use 
of the weak solution of hydrochloric acid that we recommend, 
changes in color correspond more accurately to changes in specific 
graAuty than is true when magnesium sulphate is present in the 
.bile. 

Ere. 2 


50 cc 30 cc 40 cc 35 cc 

Golden-yellow Pea-green Light-yellow Golden-yellow 

1.028 1.016 1.010 1.012 

As a result of our observations we feel the following conclusions 
are warranted: 

^ 1. The assumption by Meltzer of "the law of contrary innerva- 
tion” is not proved, and this throws into doubt any specific effect 
of relaxation of the sphincter of Odii and contraction of the gall- 
bladder induced by a magnesium sulphate solution, 

2. Any one of many substances taken into the stomach or injected 
into the duodenum will cause a ready flow of bile, of which a solution 
of hydrochloric acid in about one-third the acidity of normal gastric 
juice is the most potent for discharge of bile in large quantities and 
obtaining characteristic “B” bile. 

3. That the deeper color of “5” bile is due to oxidation and not 
concentration from retention in the gall-bladder, this bile most 
often coming directly from the liver as a phenomenon of bile 
secretion. 

4. That the viscosity of bile does not elevate its specific gravity 
to any practical extent. 

5. That the margin of error in deducting from the presence of 
mucopurulent flakes, pus cells, inflammatory debris, bacteria and 
cells in the aspirated bile as positively coming from the gall-bladder 
is too great for clinical deduction. 

6. That the physiology of the gall-bladder should not be deduced 
from anatomy and relationship alone that its most important 
function seems to be to relieve pressure within the biliary S 3 'stem 
to protect the pancreas rather than acting as a reservoir for bile 
in a digestive sense, and that the physiology of bile secretion and 
gall-bladder function should be studied .more thoroughly. 
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7. That cholectomized individuals show the characteristic " B” 
bile even shortly after operation before the ducts have had a chance 
to dilate. This occurs so commonly that “B” biles cannot always 
be from' the gall-bladder. 

8. The increase in specific gravity in aspirated bile by this method 
is due to the content of magnesium sulphate, which appears to be 
resorbed into the portal circulation and is excreted by the liver 
substance in the bile. It is erroneous to deduce clinically in both 
amount of biles obtained of any gradation iA, B, C, D) or by 
specific gravity estimations as to whether bile stasis exists or not. 

9. That where true pathology exists in the gall-bladder the method 
is a poor substitute for proper surgery. It may be employed in 
suitable cases as a temporizing means, but it should not be depended 
upon to correct or definitely benefit pathologically diseased gall- 
bladders or when gall-stones exist. 


ACUTE PANCREATIC NECROSIS.^ 

By John Douglas, M.D., 

ATTENDING SURGEON, BELDEVUE HOSITTADJ ASSOCIATE SURGEON, ST. LUKB’S HOSPITAD, 

NEW YORK. 

It is generally recognized that the cause of acute pancreatic 
necrosis is related to disease of the biliary system, but ju-st what 
this relationship is and the various factors which enter into the 
etiology and pathology of the disease are as yet far from being 
generally known. Therefore the treatment cannot be based on the 
soundest surgical principles. It is accepted since the work of Claude 
Bernard, in 1856, that in animals the injection of certain substances 
into the pancreatic duct will cause death from or various degrees of 
the lesion of acute pancreatic necrosis. Bernard used a mixture of 
bile and olive oil. Since that time these experiments have been 
repeated, and gastric juice, duodenal contents, solution of acids, 
alkalies, formalin, bile and bile salts were found to have the same 
effect, while less irritating substances had little or none. 

The work of Opie in 1901, in which he produced acute pancreatic 
necrosis in animals by the injection of bile into the duct, and liis 
publication of an autopsy finding, in which a small gall-stone 
obstructed the ampulla of Vater in a patient dying of acute pan- 
creatic necrosis, linked up much of this experimental work udth the 
findings of the disease in human beings. Five years later Flexner 
proved that the essential constituent of the bile necessary to cause 
pancreatic necrosis was the bile salts, of which the taurocholate 

1 Read before the Hospital Graduates’ Club, New York, March 25, 1920, 
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was the more active. He also showed that the mixture of mucin, 
due to its action as a colloid, with the injected material rendered it 
less active. 

_ Other clinical and experimental observations have been respon- 
sible for various theories. It was found that experimental obstruc- 
tion to the ampulla alone did not cause acute pancreatic necrosis 
and that small quantities of bile frequently entered the duct without 
causing any lesion in the pancreas. However, the injection of a 
bacterial culture into the gall-bladder under the same experimental 
conditions caused pancreatic necrosis. The observation that after 
the passage of a gall-stone through the common duct there resulted 
a dilatation or paralysis of the opening in the papilla was responsible 
for the theory advanced by Hess, and by Williams and Buck that 
acute pancreatic necrosis was caused by a damming back of the 
duodenal contents into the pancreatic duct. It has been shown, 
however, by experiment that after producing low obstruction of the 
duodenum it was impossible under normal conditions to force back 
the duodenal contents into the common or the pancreatic duct. 
This theory will be further considered later. 

There is also the theory, strongly supported by Deaver, on which 
he has written extensively, of the retrograde infection through 
the lymphatics from an infection of the gall-bladder. In an article 
on acute pancreatitis published in 1917, he wites: “The work of 
Bartels, Arnsperger, Franke, Deaver and Pfeiffer, and Sweet has 
seemingly established the fact that such extension commonly occurs 
by way of the lymphatics, which form a rich anastomizing network 
in the retroperitoneal tissues about the pancreas.” He also states 
that such infection may occur from a duodenal ulcer, appendicular 
infection or colitis. In an article published in 1919 he repeats this 
theory, stating: “Inflammation of the gall-bladder is followed by 
enlargement of the cystic lymph glands, periductal lymphangitis, 
enlargement of the glands at the head and at the margin of the 
pancreas and often of the regional lymph channels at the head of the 
pancreas.” While it is time that this lymphadenitis does occur, 
there must also be considered the facts that infection does not 
usually occur against the lymph stream, especially after the passage 
through several chains of lymph nodes; and particularly the fact 
that the pancreatic lesion is not primarily an infection but a necrosis, 
with infection not occurring at all, or if it does occur, it is a secondary 
process. Also, even when an abscess of the pancreas results, it is 
frequently sterile. Therefore, in view of the known experimental 
facts, the enlarged peripancreatic lymph nodes may better be 
explained as secondary to the pancreatitis rather than the etiological 
fOiCtor 

The experimental work of Archibald has done much to explain 
an important factor in the production of the lesion of acute pan- 
creatic necrosis. By his experiments on cats he found that tlic 
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small spliincter at the common duct orifice, first described by Oddie 
in 1887, furnished this link. Oddie had demonstrated that irritation 
of the duodenal or even the stomach mucosa, either mechanically 
or with dilute hydrochloric acid or stimulation of the vagus, would 
cause spasm of the sphincter and that the sphincter in dogs would 
resist a pressure of 60 mm. of mercury. Archibald, by the introduc- 
tion of infected bile under just sufiicient pressure not to overcome 
this sphincteric action, was able to cause the death of a cat from 
acute pancreatic necrosis in twenty minutes. 

These experimental observations then would explain the various 
factors in the etiology of the disease. They have been started by 
Archibald as: ''First a change in bile composition increasing the 
proportion of bile salts: second, undue resistance, perhaps often 
amounting to spasm of the common duct sphincter; and third, 
abnormal rise of pressure in the biliary system behind, either in the 
gall-bladder or common duct.” The necessity of the presence of 
all of these factors makes easier to understand several things pre- 
viously explained with difficulty. 

It must also be recognized that the disease is primarily a necrosis 
caused by the introduction of the changed bile into the duct. The 
other pathological changes which occur are secondary. Hemorrhage 
is a result of destruction of the vessel walls in the gland, due probably 
to the cytolytic action of the altered bile with later digestive ferment 
action. Suppuration is always secondary. Therefore the terms 
suppurative or hemorrhage pancreatitis or the old term pancreatic 
apoplexy are misleading and the term pancreatitis, usually used, 
itself is a misnomer, the primary lesion not being an inflammation, 
but a necrosis. The factor of the infection of the bile as a cause 
is primarily due to change of the proportion of bile salts causing 
necrosis and not to its action as an infective agent. It is also pos- 
sible that infection precipitates the mucin from the bile, thus 
removing an element which renders it less destructive. A stone in 
the cystic duct might have the same effect by preventing the mucin 
from the gall-bladder mixing with the bile. Herein also lies the 
pplanation of the relative frequency of the presence of gall-stones 
in cases of acute pancreatic necrosis and also explains the disease 
when gall-stones are absent, because while infection is an etiological 
factor in gall-stone formation, cholecystitis frequently exists without 
cholelithiasis. 

The early experiments of Oddie, showing that various forms of 
irritation of the duodenum or even the gastric mucosa by acids, 
etc., causes spasm of the sphincter at the ampulla of Vater, explains 
why hyperacidity, duodenal ulcer or alcoholism and similar condi- 
tions causing duodenal irritation, in the presence of the other two 
required factors, furnishes the remaining element in the etiology 
of an attack of pancreatic necrosis. It is also well known that the 
secretion and flow of bile is stimulated by its need in the process 
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of digestion, and therein lies the third necessary element, an 
increased pressure, and explains why the acute attack frequently 
follows a heavy meal. 

Variations in these three factors result in lesions of different 
severity. This was demonstrated by the experiments of Archibald. 
He was able to produce lesions varying from a necrosis which was 
fatal in twenty minutes to such small areas of focal necrosis in the 
pancreas that they were not demonstrable without the aid of micro- 
scopic examination and which in some instances were and in others 
were not accompanied by fat necrosis. Archibald has suggested 
as a result of his experiments the existence of attacks occurring in 
general practice, characterized by upper abdominal pain which 
are due to an undiagnosed moderate degree of pancreatic necrosis 
which does not proceed to the degree of sequestration, and which 
may even be accompanied by fat necrosis, but the lesion being 
aseptic is ultimately replaced by a fibrosis. 

Three of my own patients exhibited conditions with a close 
bearing on this subject. An autopsy on a man who died after I had 
performed an operation for acute pancreatic necrosis revealed, 
besides the acute necrosis and hemorrhage for which the operation 
was performed, several areas in the pancreas of fibrosis, surrounding 
masses of creamy material which had obviously been the result of 
a previous attack from which he had recovered. His history showed 
that this attack had occurred one year earlier and had been diag- 
nosed as a gall-stone attack. Another man developed an acute 
pancreatic necrosis while in the ward of Bellevue Hospital, convalesc- 
ing from an operation for a urethral stricture. He refused operation, 
subsequently developed a large mass in the area of the pancreas, 
had later an elevation of temperature, a Cammidge reaction, which 
has since proved to be of less value than it was thought at that time, 
and had fatty diarrhea. This made the diagnosis of a pancreatic 
lesion obvious, but while he still persisted in his refusal to allow an 
operation, in the course of time the mass disappeared, he made a 
complete recovery and left the hospital free of symptoms. Ilis 
subsequent history is unknown. In a third patient, a colored woman, 
the symptoms complained of were all referable to the pelvis, and at 
operation for a salpingitis which was present I noticed^ areas of fat 
necrosis in the omentum. After a salpingectomy an incision over 
the pancreas showed it very hard and indurated with hemorrhagic 
and greenish gangrenous appearing areas throughout the body of 
the organ. She made an uneventful recovery. 

The first two cases then demonstrate the possibility of recovery 
from severe attacks and the third case the possibility of a marked 
lesion without an3d;hing pointing definitely to the fact that the pan- 
creas was involved, as Archibald has demonstrated experimentally 
the possibilitv of mild attacks occurring with recovery ensuing. 

The pathological lesion in the pancreas appears to be due to the 
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direct cytolytic effect of the changed bile permeating the gland, and 
Archibald believes that the ultimate extent of the lesion depends 
on this primary destruction. It is known that the secretion obtained 
directly from the pancreas has no digestive power until the ferments 
have been activated. This may occur pathologically by calcium 
from the blood or bile, inflammatory e^date, the product of an 
aseptic necrosis, or as it occurs normally in the intestine, by entero- 
kinase, the duodenal secretion; and the trypsinogen thus activated 
probably carries on some of the destruction previously originated. 
It is interesting to note, however, that in gastric resections or opera- 
tions in which an adherent ulcer or carcinoma of the posterior stom- 
ach wall necessitates an injury or even a shaving off of pancreatic 
tissue, neither protein digestion of neighboring tissue nor fat necrosis 
occurs. 

Even- if we accept, however, the experimental and clinical facts 
which prove that the injection of changed bile into the pancreatic 
duct causes pancreatic necrosis, and explain the variations of the 
lesions by the different factors, contributing to the degree of the 
necrosis, it cannot be recognized as the cause of all cases of pan- 
creatic necrosis. Opie in his book on Diseases of the Pancreas 
quotes various case reports in which the reflux of bile could not have 
been a factor. In one case reported by Eliot the duct of Santorini 
was the larger and entered the duodenum about 1.5 cm. above the 
papilla, through which emptied the smaller duct of Wirsung and 
the common bile duct. The necrosis in this case was most marked 
in the portion of the gland drained by the larger duct of Santorini. 
Johnstone reported 2 cases of pancreatic necrosis in which the pan- 
creatic duct opened into the duodenum 1 or 2 cm. above the common 
bile duct opening. Basset reports 1 case in which the necrosis 
involved the area drained by a small duct of Santorini which entered 
the duodenum through a small diverticulum above the papilla. 

The theory that duodenal contents might be forced back into 
the pancreatic duct and thus cause pancreatic necrosis has been 
already mention in this article, together with the work of Hess and 
of Williams and Buck, who observed a paralytic dilatation of the 
opening of the common duct after the passage of a stone, and 
assumed that this allowed the reflux of duodenal contents. Archi- 
bald VTites: “This theory still remains theory.” The anatomical 
conditions reported by Eliot, Bassett and Johnstone demonstrate, 
however, the impossibility of biliary reflux into the pancreas being 
the etiological factor in their cases, and as it is known that duodenal 
contents injected into the duct wfll cause pancreatic necrosis (Polya), 
it seems fair to assume that this was the cause of the pancreatic 
necrosis in the cases mentioned; for while, as has also been previously 
mentioned “under normal circumstances, it has been found impos- 
sible by experiment, such as complete obstruction, to force back the 
duodenal contents into the common duct,” in the cases quoted by 
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Opie these were not normal circumstances, as the duct in relation 
to^ the area of necrosis entered the duodenum by an independent 
orifice. It is assumed that the reflux from the duodenum is pre- 
vented by the sphincter of Oddie. Whether in the presence of an 
independent opening of the duct of Santorini a sphincter is also 
present I do not know and can find nothing written on the subject. 
If there is no sphincter this might explain the occurrence of a pan- 
creatic necrosis due to duodenal reflux along the course of this duct. 
This is also the only theory which remains to be proved or disproved 
by anatomical examinations of specimens when this less usual 
arrangement of the ducts is found. 

Fat necrosis is an interesting phenomenon resulting from the pan- 
creatic lesion. Apparently the basement membrane of the acini, as 
well as the connective tissue binding the lobules of the glands, is 
sufficiently destroyed to allow the escape of a certain amount of 
lipase, the fat-splitting ferment, and this attacking the fat in small 
areas, splits the fat globule into a fatty acid and glycerin, and the 
fatty acid combining with calcium salts forms an insoluble soap 
which appears in the omentum, mesentery and subserous fat and 
on the surface of and about the pancreas as small white opaque 
spots. In an autopsy on a patient who died after an operation for 
acute pancreatic necrosis these areas of fat necroses were found 
extending down retroperitoneally as far as the pelvis. This fact 
seems to me to have a bearing on the treatment, as I shall mention 
later. It is easy to understand this direct extension of the pancreatic 
ferments, but I am unable to discover any adequate explanation 
of why these small isolated areas of fat necrosis so diagnostic of 
pancreatic involvement occur at a considerable distance from the 
gland or how the lipase is carried to these areas. Turner has 
reported two cases of acute pancreatic necrosis in which he made the 
observation that one presented an area of discoloration and erlema 
of the skin about the umbilicus, the other a similar condition in 
both loins, due to subcutaneous fat necrosis by direct extension. 

Considered from the foregoing viewpoint pf^ the etiology and 
pathology of the disease, as being essentially a primary necrosis and 
not an inflammatory process, its symptomatology is more readily 
understandable. The primary attack with its extreme pain, exces- 
sive prostration, subnormal temperature, shock and vomiting and 
resemblance to an acute intestinal obstruction, may be understood 
by the consideration of certain factors. *1 he extreme pain is due to 
the immediate swelling of the gland and the pressure resulting 
from. The absence of infection and of consequent irritation of the 
peritoneum explains the absence of early rigidity so characteristic 
of a perforation of a stomach or duodenal ulcer or perfoiated gall- 
bladder from Avhich it is usually necessary to differentiate the acute 
fulminating attack. The vomiting, shock and extreme prostration, 
subnormal temperature and absolute constipation which resemble so 
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clearly the symptoms of an intestinal obstruction, while partly 
explained by shock or reflex action, is further explained by the bio- 
chemical similarity in the toxin produced in both processes. As 
shown by Whipple, the cause of death in cases of high intestine 
obstruction is a split-proteid product of the nature of a peptone 
developed in the mucous membrane of the intestine. It is reason- 
able to suppose that the pancreatic necrosis followed by the digestive 
action of the activated trypsinogen results in a similar toxic product. 
This again is a factor which must be considered in determining treat- 
ment. In the acute fulminating cases this is probably the cause of 
death. Dobrauer has transplanted necrotic pancreatic tissue into 
the peritoneum of dogs with resultant death. In those cases in 
which the primary damage to the pancreas is less extensive the 
similarity to a low intestinal obstruction is more marked. In a 
patient on whom I recently operated the bowels could not be moved 
by enemata for forty-eight hours and a mass in the epigastric region 
suggested a carcinoma in the transverse colon, there being no tem- 
perature elevation. The roentgen ray demonstrated, however, 
that a barium enema easily filled, the large intestine, making the 
diagnosis of pancreatic involvement practically certain. 

In view of the foregoing conception of the etiology and pathology 
of this disease it would appear that we should question the accepted 
treatment of this lesion. Based on the theory of an acute infection, 
the treatment of an infection of any part of the body being always 
drainage and removal of the infection when this is possible, the 
treatment advocated has been and still is drainage of the pancreas 
either by gauze, tubes or rubber dam down to or into the organ by 
cutting the capsule or boring into it by a blunt instrument. 

In the discussion of a paper on “The Treatment of Acute Pan- 
creatitis'^ before a surgical society, in -which seven members of the 
society took part, the discussion being published in the Annals of 
Svrgery in 1917, mention of drainage of the biliary ducts or gall- 
bladder w^as made in only one case, the discussion being confined to 
the best manner of drainage of the pancreas itself. 

If, how'ever, the lesion in its primary aspect is a necrosis and the 
cause of death in the acute fulminating cases, poisoning by a split 
protein product, can this necrosis be drained and does not the injury 
caused by the attempts at drainage cause more damage to the organ? 
Also the experiments of Whipple and Goldpasture showed that the 
exudate about the pancreas had a protective action against the 
liberated ferments. As to drainage of the gall-bladder or common 
duct, which would seem to be indicated by the foregoing theory of 
the etiology and which I have practised in these few’ cases on which 
I have operated during the past five years, if Archibald’s idea that 
the amount of the primary lesion is determined by the amount and 
virulence of the bile entering the duct then the amount of that 
damage cannot be lessened by biliary drainage, but we do not know 
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whether or not this reflux of bile may be repeated. Those cases 
which after a period of improvement suddenly get worse would sug- 
gpt that this happens unless an elevation of temperature and other 
signs of infection ensue. I have recently seen a patient operated 
on for acute pancreatic necrosis by Dr. M. IC. Smith in St. Luke’s 
Hospital, New York. A cholecystostomy had been done and the 
patient was convalescent, up and out of bed on the t\venty-first day, 
when she had a recurrence of symptoms similar to the primary 
attack. The biliary drainage had ceased, but after reestablishing 
the discharge of bile the symptoms cleared up. 

It has ‘been suggested by Balfour that cholecystectomy would 
cure clu-onic pancreatitis, the gradual dilatation of the common 
and other bile ducts finally overcoming the action of the sphincter 
of Oddie, but it would seem that in the meantime the pressure in the 
ducts would be increased and the danger of reflux greater. One of 
my patients on whom I had performed a cholecystectomy died from 
a hemorrhage from the wound following an operation for acute 
pancreatic necrosis occurring two years later. 

The suggestion has also been made that cutting of the sphincter 
of Oddie through an opening in the duodenum be done to prevent 
its closure and back-flow into the duct. The objection to this would 
be the difliculty of doing so in a very sick patient, as it might be 
very hard to accomplish in the presence of an acutely swollen 
enlarged pancreas, surrounded with exudate and areas of fat 
necrosis, and there would also be the possibility of a fistula resulting 
or stricture occurring later. 

It must be recognized that either with or without any operative 
treatment certain of the acute fulminating cases will die unless 
some means be discovered of combating the protein poisoning which 
appears to be the cause of death. Of the milder cases many will 
recover without operation, and it is difficult to determine the^ cor- 
rect course to follow in the presence of an acute case. Those patients 
who appear most desperately ill in the first twenty-four hours would 
surely have a poorer chance of recovery if a prolonged anesthetiza- 
tion and operation were superimposed on their primary toxemia, 
but it is not always possible to rule out an acute inflammatory dis- 
ease of other origin in the upper abdomen which would positively 

indicate operation. , 

That it is impossible to drain a necrotic process until the sloughs 
have separated has been pointed out, but this does not mean that 
drainage is not indicated. It is of frequent occurrence that if the 
patient survives the primary necrosis this is followed by a breaking 
down of areas in the pancreas with the formation of an abscess or 
cyst, and frequently there is a sequestration of areas of the pancreas 
which come away in large sloughs. When an acute process is present 
and the pancreas has been exposed, either through the gastro-cohc 
or gastro-hepatic omentum, if a superficial incision is made along 
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its anterior surface, parallel w'ith its long axis, this might relieve 
some of the tension and direct the discharge of subsequently broken- 
down material If there is already a broken-down area this may be 
opened down to with a blunt instrument. It has been my practice 
to lead down to this a large gauze pack, protected from the peri- 
toneal contents above and below, as well as the skin, by a rubber 
dam. This for the purpose of allowing later discharge of broken- 
down material and protecting as a cofferdam the rest of the cavity. 
I am opposed to the use of rubber-tube drainage, as usually recom- 
mended, for two reasons : First, there is nothing to drain out of the 
tube in the early cases, and second, because of the tendency of the 
tube to cause pressure necrosis of neighboring vessels or even the 
intestine. I have had 2 patients die, 1 after three days and 1 
fourteen days, after operation for pancreatic abscess, due to profuse 
hemorrhage from the wound, evidently from one of the large blood- 
vessels in the vicinity of the pancreas. 

Unless an abscess or brbken-down, softened area is present I do 
not see any special advantage to be gained by following the usually 
advised method of boring into the gland with a blunt instrument, 
such as a clamp or scissors, and it seems to me to have very obvious 
disadvantages, such as damage to tissue which has not already 
become necrotic and the condition found at the autopsy which I 
have previously mentioned, in which the fat necrosis had followed 
the retroperitoneal tissue planes, made me feel that I had been 
somewhat responsible for this portion of the after-results in my 
efforts to drain the pancreas. 

Finally, in respect to the question of the advisability of biliary 
drainage, even though it be accepted that the maximum damage 
is accomplished with the primary reflux of bile, as we do not Imow 
whether this reflux may be repeated, it would appear that biliary 
drainage should be established if its accomplishment would not by 
prolongation of the operation jeopardize the recovery of the patient. 
The number of cases in which the unusual termination of the ducts 
exclude the possibility of biliary reflux as an etiological factor must 
form too small a group to indicate the omission of this step in the 
operative procedure, as even in these cases, if rapidly done, it can 
do no harm. In a case in which no stones are present in the gall- 
bladder it is usually easy in a few minutes to establish a cholecystos- 
tomy tlirough a stab wmund in the right hypochondrium, the tube 
being sutured into the gall-bladder -thi’ough the primary incision 
and then led out through the stab wound. Whether in the presence 
of cholelithiasis, with or without a small contracted gall-bladder 
cholecystectomy should be done and the common duct drained 
would become a matter of judgment, depending on the individual 
case and condition of the patient for determination. 
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nVnYIUNE BODIES IN A TYPE I LOBAR PNEUMONIA. 

Br Edward Steinfield, M.D., 
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. AND 
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PHILADELPHIA. 


(From the Medical Service of Edwin A. Heller. M.D., and the Clinical Laboratories 

of the Jewish Hospital.) 

The study of the development of immune bodies in the serum of 
patients recovering from lobar pneumonia has at all times been of 
interest because of the close association foimd by all investigators 
between the crisis and the appearance of these bodies. Occasionally 
discordant results had been obtained in such tests by observers 
who did not use strains of pneumococci homologous with those 
infecting the patient. In recent years the question has been fully 
studied particularly by Dochez/ Clough* and Chickering.* Dochez 
found the serum after the crisis to contain large amounts of protect- 
ive substances in a study of cases before the biological classification 
of the pneumococci was recognized. Clough also found ample evi- 
dence of immunity in the form of protective bodies and also that 
the serum taken during recovery was capable of stimulating phago- 
cytosis of homologous pneumococci. The investigations of Chicker- 
ing were mainly upon cases of Type I pneumonia, some of which 
had received Type I antiserum. He stated that agglutinins devel- 
oped just before or just after the crisis and he tliought that the use 
of immune serum had little influence in the development of these 
bodies. The occurrence of large amounts of agglutinins and pro- 
tective bodies in a case of Type I pneumonia treated with l^ype I 
antiserum has seemed to us interesting enough to record, especially 
since it is our impression that the clinical improvement and tlie 
presence of these immune bodies were related to the administration 
of the serum. 

The patient, C. D., male, aged twenty years, was admitted 
October 15, 1920, with a temperature of 102° to 103° F., and with 
at^qiical pulmonary signs suggesting influenza. In several days 
consolidation was manifest in the lower lobes of both lungs. The Icuko- 
cjte count was 24,800. A Tj^pe I pneumococcus ^yas found in the 
sputum. The otlier laboratory and clinical data of importance were 
as follows: Urine: specific gravity from 1030 to 1023; a heavy 


1 Jour. Expcr. Med.. 1912, x^.CGo. _ 

2 Bull. Johns Hopkins Hospital, 1913, xxiv, -95; Ibid., 1919, xxi, 
’ Jour. Exper. Med., 1914, xi, 599. 
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cloud of albumin; a number of granular casts. The red blood cells 
were 3,920,000; hemoglobin, 80 per cent. Blood Wasserraann was 
negative; blood-pressure ranged about 130 systolic and 60 diastolic. 
Examination of the heart revealed a double aortic lesion and a 
mitral regurgitation of rheumatic origin and apparently well com- 
pensated. 

On the sixth day of illness 100 cc of Type I antipneumococcus 
serum were given intravenously after appropriate desensitization. 
Eight hours later 50 cc of serum were given. Sufficient improve- 
ment was evident by the next morning and no more serum was 
injected. The temperature fell in a step-like fashion from 101.4° F. 
to normal in three days after injection of the serum. Six days after 
the introduction of the serum, serum sickness appeared with a 
typical urticarial eruption and edema of the face and arms particu- 
larly. This was preceded by a marked fall in the specific gravity 
of the urine to 1005, approximately a day before the onset of symp- 
toms of serum sickness. During the second day of the serum sick- 
ness the urine showed 2.11 gm. of total chlorides in twenty-four 
hours. No particular stress is placed upon these figures since pre- 
liminary observations with a standard diet had not been made. 
However, we were reminded of the studies of Rackemann, Longcope 
and Peters,^ who demonstrated a marked retention of chlorides with 
low chloride output in the urine during serum sickness. 

Serum for testing the presence of agglutinins and protective subj- 
stances was procured from blood removed four days after injection 
of the immune serum. Agglutinin tests were conducted by the 
macroscopic. method by mixing in small test-tubes 0.5 cc of a 
twenty-four-hour broth culture of pneumococcus Type I and 0.5 cc 
of the patient’s serum in various dilutions, the final dilution being, 
of course, double that of the strength of serum used. The test- 
tubes were then incubated at 37.5° C. for one hour, placed in the 
refrigerator for twenty to twenty-four hours and read for clumping. 
By this method the patient’s serum showed definite power of agglu- 
tination in dilutions up to 1 to 10 (final dilution). 

_ In performing the protective^ tests it was first necessary to estab- 
lish a minimal lethal dose. Mice were given intraperitoneal injec- 
tions of broth cultures in doses ranging from 0.000002 cc to 0.01 cc. 
All dilutions were made in bouillon to avoid autolysis of the organ- 
isms. It was found that the culture was sufficiently virulent to 
cause death in forty-eight hours, using 0.000002 cc (1 cc of 1 to. 
500,000) of a twenty-four-hour broth culture. 

^ Mice were then given intraperitoneal injections of various dilu- 
tions of the culture, as outlined in the table, together with 0.5 cc 
of the patient’s serum, the dosage being so arranged that the total 
bulk of fluid did not exceed 1 cc per 20 gm. of weight. Controls 


* Arcli. Int. Med., 1916, xviii, 496. 
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received 0.5 cc of serum from a norma] individual and also culture 
alone. Observations were made on the basis of ninety-six liours, 
though, as a matter of fact, those animals surviving this time sur- 
vived^ indefinitely. The heart’s blood of the dead animals were 
examined for pneumococci except in those instances in which the 
body -had been mutilated by the survivors. 

The results as outlined in tabular form indicate that there wxre 
sufficient immune bodies in 0.5 cc of the patient’s serum to protect 
against 500 times a lethal dose of Type I pneumococci. Controls 
of normal serum did not protect against the lowest dose. 


PEOTECXn^ VALUE OF PATIENT’s SERUM AGAINST TYPE I PNEUJIO- 

COCCUS CULTURE. 


Mouse 

No. 

Culture, 

cc. 
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8 
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s 

9 

0.001 
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S = survived D = died. 


STUDIES ON THE CHEMISTRY OF THE BODY IN DISEASES OF 
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• The changes that may be noted in the blood in conditions of dis- 
ease of the skin must be viewed very critically before deductions 
can be drawn that the change in the composition of the blood was 
due to the pathological state of the skin or that the skin lesion was 
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the result of the patho-chemistfy of the blood. The appreciation 
of cause and effect is a difficult matter in such studies, for the devia- 
tion in the composition of the blood may be due to altogether other 
factors than the skin pathology and the skin lesion may be not at 
all the effect of the causative factor of the blood changes, but may . 
be due to some totally different cause. 

It may be that a patient suffering from nepliritis, for epmple, 
may have a coincident eczema. Now, one cannot ascribe the 
marked disturbances in the blood chemistry to the eczema nor can 
one state with any shadow of definite evidence that the eczema was 
due to the blood changes observed. It is therefore necessary to 
scrutinize results and to be conservative in drawing conclusions in 
such researches. 

We have endeavored in this preliminary attempt to observe if any 
change is constant in any dermatological affection. In most of . the 
patients we examined the blood for its carbon-dioxide combining 
power according to the method of Van Slyke; for non-protein nitro- 
gen according to Greenwald’s technic; for urea nitrogen according 
to the urease method of Van Slyke and Cullen; for creatinin by the 
method of Folin; for glucose according to the method of Lewis and 
Benedict. In certain cases we also examined the blood for uric acid 
by the method of Folin and Denis and for cholesterol by the process 
of Autenrieth and Funk. The accompanying tables record the 
figures obtained in this series of experiments. 

Discussion. B arber and Semon, studying the relation of seborrhea 
to body chemical changes, classified seborrheic individuals into two 
groups: (1) Those who have an exudate diathesis and are con- 
genitally predisposed or acquire the tendency in infancy, and (2) 
those in whom the condition is of sudden onset and give no history 
of an exudative diathesis. They however remark that both of these 
types are characterized by an acidosis, as is evidenced by the hyper- 
acidity of the urine and the reaction to treatment by alkalies. They 
somewhat confuse the subject by comparing the condition to diabetic 
ketosis, though they point out that there is no resemblance in degree 
between the two conditions. It seems to us that the acidosis of 
seborrhea is, if anything, of the true increased hydrogen ion concen- 
tration type, whereas the acidosis of diabetes is due to the ketonic 
substances generated by the improper decomposition of fats due 
to the maloxidation of carbohydrates. Whereas the true acidosis 
will clearly be helped by the administration of alkalies, the ketosis 
of diabetes will not be relieved by that medication. The authors' 
attempted to indicate a similarity in the twm conditions of diabetic 
ketosis and seborrheic acidosis, implying a supposition that the 
basic disturbance may be similar, whereas the acidosis in seborrhea 
is, if anything, the underlying cause of the skin condition, the ketosis 
of diabetes is the resultant of carbohydrate-fat maloxidation 
According to the experiments of Barber and Semon the condition 
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of acidosis has no relation to and should not he contrasted with (in 
our opinion) diabetic acidosis. 

BLOOD chemistry; JIISCELLANEOUS SION DISEASES. 


No. Diagnosis. 

CO, 

Urea ! 

1 Urticaria 

52 

9 

2 Urticaria 


12 

3 Urticaria 

4 Angioneurotic 

48 

28 

edema 

48 

18 

,5 Purpura 

36 

20 

6 Purpura 

50 

9 

7 Erythema 

58 

17 

8 Erythema 

40 

10 

9 Erythema 

10 Erj^hema mul- 

40 

11 

tiforme 

11 Erythema mul- 

30 

12 

tiformo 

12 Erythema nodo- 

59 

13 

sum 

13 Dermatitis her- 

54 

9 

petiformis 
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14 Gangrene 



15 Gangrene 


. . . . 

16 Gangrene 

30 

9 

17 Gangrene 


.... 

IS Perforating ulcer 
19 Thrombo-angoitis 


— 

obliterans 

42 

24 

20 Rosacea 

21 Lupus crj'them- 

52 

10 

atosus 

70 

10 

22 Scleroderma 

02 

IS 

23 Scleroderma 

42 

11 

24 Pruritus 

04 


25 Folliculitis 

40 

21 

20 Carbuncle 

30 


>27 Carbuncle 

28 

12 

2S Carbuncle 



29 Gumma (lues) 

40 

19 ' 

30 Lichen planus 

48 

13 

31 Pomphblj-x 

04 

10 

32 Xanthoma 



S3 Erj'thema 

58 

10.5 

34 Chlo.asma 

50 

12 

35 lIj7)cridrosis 

30 von Reckling- 
hausen’s dis- 

52 

17 

ease 

37 PitjTiasis rubra 

GO 

8.3 

pilaris 

3S Hodgkin’s dis- 

74 

— 
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39 Moeller's glossi- 

00 

8 
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03 
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inin. Uric acid. 

Glucose. 
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34 
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2.0 2.5 
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27 
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0.1 
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2.4 

.... 

0.11 
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21 

1.7 

.... 

0. 1 



.... 

0.13 
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0. 11 

23 

.... 

.... 

0. 09 

24 

1.9 

.... 

0.95 


30 

1.2 

0.07 

. . 

.... 

0. 07 

12 

1.9 

0.22 

23 
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Cholesterol. 


147 


107 


210 


Schwartz, lAivin and hlalinken studied the carboiMlioxide com- 
bining power of the blood plasma in 139 cases of skin lesions. They 
concluded tliat a lowering of tlie alkali reserve of the blood has been 
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found sufficiently frequently in acne, psoriasis, urticaria, furunculosis 
and eczema— particularly, seborrheic eczema— to warrant further 
investigation. 

We have examined the state of acidosis in a large number ot 
eczema and other skin diseased patients and we shall discuss our 
results under several headings. ■ 

Eczema. The acidosis in this condition was investigated by 
several methods, although not all of the methods were applied to all 
the cases. A certain number of patients were examined by all the 
methods. The urine was examined for total acidity by the Folin 
method; the formalin titration coefficient was determined by the 
method of Henriques-Sorensen; the blood was examined for its 
carbon-dioxide combining power by the method of Van Slyke and 
the alveolar carbon-dioxide was determined by the method of 
Fridreicia. The results in 17 cases of eczema thus investigated were 
as follows: 

ACIDOSIS STATE IN ECZEiAIA, 



Total acid urine 

HCHO 


CO 2 

No. 

24 hours. 

coefficient. 

COi blood. 

alveolar air. 

1 

514 

0.54 

62 


2 

570 

0.55 

58 


3 

620 

0.72 

52 


4 

600 

0.84 

56 

5.2 ' 

5 

610 

0.93 

56 


6 

595 

0.73 

, , 

6.6 

7 

480 

0.50 



8 

570 

0.48 


5.5 

9 

630 

0.92 

64 


10 

722 

1.75 


6.2 

11 

882 

0.87 

58 

5.9 

12 

065 

0.75 

55 

5.8 

13 

549 

0.63 



14 

Diabetes 755 

1.42 

42 

4.4 

15 

“ 828 

1.98 

38 

4.2 

16 

“ 970 

2.08 

36 

4.0 

17 

“ 850 

2.27 

40 



In all 42 cases of mild eczema have been studied. Of these, 4 
were diabetics, 1 had furunculosis and 1 had Hodgkin’s disease. 
Acidosis was present in these cases. Of the others only 4 showed a 
mild degree of acidosis as measured by the carbon-dioxide combining 
power of the blood. These were Cases 11, 17, 19 and 25. The total 
acid of the urine, the amino-acid as measured by the formol titration 
method and the alveolar carbon-dioxide were absolutely normal in 
those patients in whom investigations were made. 

So far as the blood chemistry of patients suffering from mild 
eczema was concerned nothing unusual w'as discovered. Of course, 
in the patients vith diabetes the abnormalities that were found 
were due to the underlying metabolic derangement and were not 
reported here because they have no concern with the subject under 
discussion. The figures for urea nitrogen, non-protein nitrogen, 
creatmin and glucose as well as for cholesterol and uric acid (in 
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those instances in which they were determined) were altogether 
normal. 




CHEAHSTRY 

OF THE BLOOD 

IN ECZEJIA. 


No. 

C 02 

Urea N. 

NPN. 

Creatinin. 

Uric acid. 

Glucose. 

'Choles- 
terol . 

1 

. 60 

10 

22 

0.85 


0.1 


2 

57 

17 

21 

1.0 



3 

52 

11 

20 

0.6 


0.09 


4 

54 

11 

20 

1.1 


0.075 


5 


10 - 

35 

.... 


0.09 


O' 

62 

10 

26 

1.7 


0.085 


7 

58 

10 

25 

1.0 

• % . 

0.07 


8 

58 

20 

28 

1.8 

3.8 

0.09 


9 

42 

14 

30 

1.2 

... 



101 

30 





... 

0.14 


11 

50 







122 

40 


. . 



• • . 

0.11 


13 

61 

is’ 

22 

1.5 




14 

62 

20 

30 

2.2 

... 

0.1 


15 

58 

17 

27 

2.0 

... 

0.09 


16 

. . 

9 

28 

1.4 

. . . 

0.074 


17 

48 

17 


1.1 

• * • 

0.13 


18 

52 

15 


1.0 

r • • 

O.OS 


19 

45 







20 

58 

10.5 

21 

2.8 


0.11 


21 

52 

17 

28 

. 2.6 


0.18 


22 

58 

14 

28 

1.6 




23 


17 

27 

2.6 

, . , 

0.14 


24 

28 

20 

39 

2.8 

4.1 

0.11 

197 

25 

40 

9 

19 

1.2 

• . . 

O.OS 


26 

50 

13 

28 

2.2 

♦ . . 

0.09 



In instances of-difFuse eczema in which the sulphur partition was 
made on the urine we found a marked increase in the ethereal sul- 
phate fractions, seeming to point to some state of intestinal putre- 
faction. In these cases there seemed to exist a mild degree of acidosis 
as e^'idenced by the various tests. The blood chemistry, in general, 
however, was apparently normal. 


Case. 

1 

2 

3 

4 


Total S. 

Inorganic S0i%S. 

1.25 

02.5 

0.94 

50.8 

0.92 

03.4 

0.80 

65.7 


Eth. SO.S. 

Neutral S.i 

29.2 

8.3 

32.8 

10.4 

20.9 

9.7 

20.5 

7.8 


CO: 

Urea N. 

NPN. 

Creatinin. 

Glucose. 

Uric acid. 

Cholcstcrin, 

per cent. 

mg. 

mg. 

rag. 

per cent. 

mg. 

mg. 

42 

14 

20 

2.2 

0.09 

3.2 

152 

40 

17 

25 

2.4 

0.09 

2.7 

147 

52 

12 

27 

1.8 

0.11 

2.8 

140 

55 

10 

25 

2.0 

O.OS 

3.4 

159 


Case. 

1 

o 

3 

4 


Urine acidity. 
020 
790 
OSO 
7S5 


Amino-acid. 
1.8 
2. 2 
1.85 
2.35 


CO; alveolar air. 
4.7 
4.4 
5.0 
4.9 


• and furunculosis. 


* and Hodgkin's disc.asc. 
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The sulphur metabolism studies previously reported are those 
by Geber and by Hammerli in psoriasis, by_ Stuve in pemphigus 
vegetans and by Rosenbloom and Cameron in urticaria, Geber s 
results of an increased excretion of sulphur in psoriasis were not 
corroborated by Hammerli. Stuve found the sulphur metabolism 
normal in pemphigus and Rosenbloom and Cameron found but 
slight variations from the normal in their metabolic investigations 
in a case of chronic urticaria. 

We have found no increase in the non-protein sulphur of the 
blood in eczema. 

The calcium content of the blood was determined in several cases 
of eczema, but normal figures were obtained,’- 

Acne Vulgaris. It has been reported by Schwartz, Heimann and 
Mahnken that there is an increase in blood sugar in cases of acne. 
In 15 cases of acne vulgaris that we have examined 6 gave figures of 
blood sugar above 0.1 per cent. All the others showed normal 
blood-sugar content. In 4 cases not necessarily associated with the 
high glycemia there was reduced carbon-dioxide absorption power 
of the blood plasma. In general the blood chemistry showed no 
marked deviation. The non-protein sulphur content was normal. 

CflO IN BLOOD IN ACNE VULGAKIS. 


Case. Mg. CaO ia 100 o c. 

1 8.5 

2 9.0 

3 9.7 

4 11.2 

5 8.7 

6 8.5 

7 7.4 


NORMAL FIGURES. 


Carbon-dioxide combining power of the blood . 

Urea nitrogen 

Non-protein nitrogen 

Creatinin 

Uric acid 

Cholesterol 

Glucose 

Calcium oxide 

Carbon-dioxide alveolar air (Fridericia) . . 

Total acid urine 

Formol coefficient 

Inorganic sulphate sulphur (urine), per cent of 

total sulphur 

Ethereal sulphate sulphur, per cent of total sul- 
phur 

Neutral sulphur, per cent of total sulphur . 


00 per cent. 

16 mgm. per 100 c c blood 
25 mgm. 

1 mgm. 

2.5 mgm. 

140 mgm. 

0. 1 per cent. 

10 mgm, 

G per cent. 

600 

0.75 

70 per cent. 

15 

15 


_ The calcium content of the blood in acne deserves special discus- 
sion. Thro and Ehn have recently reported that in acne vulgaris 

complete description of methods and results obtained 
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the calcium content of the blood (in 12 cases) showed a marked 
increase, the figures they obtained being from 13.6 to 26.7 mgm. per 
100 cc of blood. They attempt to deduce some relationship 
between the condition of acne and this calcium increase in the blood. 
In cases of furunculosis the calcium was reduced in amount. They 
say: “The pathological lesion of acne is in the sebaceous glands of 
the hair follicles while in furunculosis the ssveat glands become 
infected._ It is of interest to note then that in one patient with 
folliculitis barbaa in which the hair follicle is involved tlie amount 
of calcium in the blood wms increased.” 

Independently of Thro and Ehn -we e.vamined the blood from a 
number of patients with acne and other skin conditions for calcium 
by the method of Halverson and Bergeim. Our results did not show 
any increase in the calcium content of the blood in acne vulgaris. 

Psoriasis. In a number of cases of psoriasis investigated no change 
in the blood chemistry so far as the nitrogen distribution goes was 
observed. A number of the patients showed a state of mild acidosis. 
A remarkable increase was observed in the non-protein sulphur of 
the blood. We shall reserve for a future communication the dis- 
cussion of this subject. 


No. 

COi. 

Urea N. 

NPN. 

Creatinin. 

Glucose. 

1 . 

. . 44 

10 

22 

0.85 

0. 1 

2.. 

. . 02 

. . 

17 

1.1 

0. 11 

3 . 

. . GO 

15 

25 

1.7 

0.1 

4 . 

. . 52 

20 

33 

1.25 

0.09 

5 . 

. . 38 

11 

27 

1.1 

0.1 

0 . 

. . 44 

10 

22 

0.85 

0.1 

7 . 

. . 38 

12 

29 

1.5 

0.22 

8 . 

. . 63 


. , 

• > • . 

0.074 

9 . 

. . 44 

12 

24 

1.0 

0.1 


Conclusions. 1. In mild cases of eczema no disturbances were 
observed in the chemical composition of the blood nor in the condi- 
tion of the hydrogen-ion concentration of the body fluids. In 
eczema accompanied bj' other metabolic derangement the deviation 
of the blood chemistrj' was due to the metabolic diseases, as, for 
example, diabetes. In the latter case conditions of acidosis were 
noticed. In severe diffuse eczema we observed a state of acidosis, 
an increased ethereal sulphate fraction in the urine, indicative, 
perhaps, of intestinal putrefaction, but otherwise a normal blood 

chemistry. ^ 

2. No marked deviation in the blood chemistry aside from hyper- 
glycemia was observed in cases of acne vidgaris. 

3. In cases of psoriasis the non-protein sulphur of the blood 

seemed to show larger figures than usual. 

4. In one case of xanthoma a marked increase of the blood choles- 
terol was observed. 

5. A mild acidosis seemed to accompany some of our cases ol 
seborrheic eczema, psoriasis, acne vulgaris and urticaria. 
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ACUTE SUPPURATIVE APPENDICITIS (GANGRENE OF THE 
APPENDIX) EXPERIMENTALLY PRODUCED. 

By Richard J. Behan, M.D., Dr. Med., (Berlin), P.A.C.S., 

BUBGEON ST. JOSEPH’S HOSPITAE, PITTSBURGH, PA. 

(From the Surgical Department and Pathological Laboratories of St. Joseph’s 
Hospital, Pittsburgh, Pa.) 

Acute appendicitis is usually held to be caused by some foreign 
body which may be a hard particle of food irritating or iniuring 
the mucosa, so that bacteria pass through into the submucous layer 
and induce an inflammation. The inflammation results in swelling, 
which interferes with the circulation of the blood in the muscular 
wall. Continuation of this results in a decrease of nutrition of the 
wall and consequent death of the tissue, (De Forest.) This is the 
usual explanation of the cause of appendicitis. 

However, if irritation alone is the cause of the inflammation — 

1. Why does not inflammation of a similar charaeter occur in the 
intestine, where the same irritation, but greatly magnified, is present? 
It is usually answered that the anatomieal structure of the appen- 
dix is different from that of the bowel, in that it contains much 
lymphoid tissue. At least such an explanation has been made. 

2. An enterolith or rough food particle may be present in the 
appendix for years without prodpcing inflammation, and this 
foreign body must in the time of its residenee produce numerous 
abrasions and traumata to the mucosa of the appendix. 

If the two preceding statements are correct there must be other 
causative factors which are more or at least equal in potency to the 
enteroliths or foreign bodies as a cause of appendicitis. Additional 
factors are; 

1. A fixed or abnormal position of the appendix in relation to 
the cecum. and parietal wall, with associated bands or adhesions 
binding the appendix to surrounding structures, namely, the lateral 
abdominal wall, the psoas muscle, the ceciun, the ileum and the 
colon. 

2. A disturbed blood supply, due to kinking or obstruction of 
the bloodvessels. 

3. Dislocation of the cecum with distention of the cecal lumen 
and consequent traction on an adherent appendix. 

4. Obstruction of the lumen of the appendix. This seems from 
our experiments on rabbits to be the most potent factor in causing 
acute suppurative appendicitis (gangrenous appendicitis.) These 
experiments were incidental to other experiments on the produc- 
tion of intraperitoneal adhesions. The results of the latter ex- 
periments were reported in the American Journal of Medical 
Sciences, September, 1920. 
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In the first e^eriment an attempt was made to determine 
whether perforation or injurj^ of the mucosa is an active cause of 
acute appendicular inflammation. A rabbit was operated on 
February 4, 1917. The abdomen was opened, the appendix was 
isolated and a subserous suture of linen was introduced circum- 
ferentially around the appendix and was tied. A hj^iodermic 
needle of large hunen was then introduced into the distal end of 
the appendix and an attempt was made to remove some of the con- 
tents. There did not seem to be any free fluid in this terminal por- 
tion of the appendix. After the needle was removed it was possible 
to express a small amount of the fecal matter from the appendix 
through the needle opening. This was collected and dissolved in a 
tube of salt solution and a culture made. The culture was sterile. 

On reoperation February 12, 1917, the appendix was inflamed 
and verj'^ red. There were adhesions at the extreme tip to two 
adjacent segments of the bowel. These adhesions were very 
firm and were separated with difficulty. They extended, however, 
only for a short distance and corresponded to tlie area at which 
the fecal material had been expressed on to the surface of the 
appendix. The rest of the appendix was free. The appendix was 
removed and opened. The liunen of the distal portion was free and 
showed no abnormalitj", not being different in any way from the 
proximal portion. Opposite to the portion where the circular 
ligature had been applied there was a line in the mucosa which 
indicated that the circular occluding ligature had at this point cut 
completely through the muscularis, the submucous and the mucous 
layers of ^e walls. It was found in the wall of the appendix. There 
was not tlie slightest obstruction. The circular defect in the mucosa 
must have persisted for a few days, so that there was sufficient time 
for infection to spread through the mucosa into the submucous 
tissue and to give rise to an appendicitis. This had not occurred. 

Confirmative of this is tlie result obtained in a rabbit operated on 
September 18, 1917, in whom a subserous ligature had been placed 
around tlie appendix. On tying it tightly it cut through the muscu- 
laris and mucosa. The rabbit was killed on October 13, 1917 . 

The appendix was found to be normal. The mucosa was intact 
except at one place, where there was subserous thickening. No 
adhesions were present. The ligature apparently had pulled through 
the mucosa, but had produced no obstruction. The defect in the 
mucosa, the submucosa and the muscularis had not resulted in 
inflammation of the appendix. 

A further confirmation of tlie conclusion tliat injury of the 
mucosa will not cause acute appendicitis in tlic rabbit is the 
operation performed September 19, 1917. Here a subserous liga- 
ture was placed around the appendix. It was of very fine linen. 
On tying, tlie feeling was present that tlic suture had pulled through 
the wall into tlic lumen. On operation October 12 it was found 
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that the terminal portion of the appendix was not dilated. On 
November 10 the abdomen was reopened. The appendix was firml>^ 
adlierent to the adjacent intestines.' The intestines were separated 
by sharp dissection and the appendix was freed. The appendix 
was removed. No special change, except the surrounding adhesions, 
was noted in the appendix. Cultures from the lumen of this appen- 
dix were sterile. 

To definitely determine whether, in the presence of active bac- 
teria (streptococci and colon bacilli), an injury to the mucosa would 
lead to an acute inflammation, the following experiment was per- 
formed late in November, 1917. 

The appendix was denuded and a culture of living streptococci 
and colon bacilli was injected into it. The denudation of the serosa 
was about one inch away from the area of the injection and was of 
such a degree that bleeding ensued. 

On December 4, that is, about tlu*ee weeks after this experiment, 
the abdomen was opened. There was great difficulty in finding the 
appendix. It was finally located high up on the right side and 
apparently firmly attached by adhesions at its base to the posterior 
wall, so that it could only with difficulty be delivered into the wound. 
It was found that the serosa was normal in appearance, except at 
the place where it had been adherent. This adhesion was at the 
place where the serosa had been denuded. The injection into the 
lumen of the appendix of active growth of streptococci and colon 
bacilli may also have had some influence in causing an active inflam- 
matory reaction and the formation of adhesions at the point of de-' 
nudation. There was no change in the mucosa. 

In this case there was a defect in the mucosa at the point where 
the injection needle had perforated it; still, acute suppurative 
appendicitis had not resulted. 

Even incomplete stasis, in which there is a partial blocJcing off of 
the appendicular lumen, does not in rabbit experiments cause appen- 
dicitis even though fecal material collects in the part distal to the 
partial obstruction. 

This is verified by the experiment of January 9, 1918; A culture 
was taken from the lumen of this appendix and was found to be 
sterile. The lumen was then blocked by means of a circular sub- 
serous suture. After tying the suture the lumen was not entirely 
obliterated, so a second suture was applied above the first, about 
one and a half inches from the distal end of the appendix. . On 
February 10, 1918, the rabbit was reoperated. The appendix was 
found to be very large. There were a few adhesions to the adjacent 
bowel at the mesenteric attachment of the appendix. Inspection 
of the appendix showed a slight constriction at the point of pre- 
vious ligation. The serous surface of the appendix was smooth and 
glistening. The appendix was removed. On being opened the 
appendix, distal to the partially obstructing ligature, was filled 
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B-ith dark material. The portion of the appendix proximal to the 
obstruction was free of this material. 

The obstruction was not of great moment. It seemed to act as a 
partial valve, so that material passed through from the bowel to 
the distal end, but did not easily pass in the opposite direction. 
The mucosa was not injured. 

_ In this case an injury to the mncosa, of the appendix and a par- 
tial obstruction of the lumen had not residted in appendicitis. If, 
hoimer, an obstruction totally blocks the lumen and affects the mucosa 
alone, the submucous area and the muscidaris being free, lymph-like 
fluid collects in ike submiicous space and increases to such a degree 
that it will dissect free the mucosa, as is illustrated in an experiment 
on a rabbit operated January 20, 1918. 

The appendix was occluded by a purse string suture halfway 
between the tip and the base. The suture was inserted subserosally. 
Some weeks later the rabbit died. 

On opening the abdomen few adhesions were found. There 
was no free fluid. The abdominal skin Avound was infected. The 
appendix had become enlarged into a mass about 10 cm. x 5 cm. 
X 5 cm. It was rather tense. The small intestines had spread over 
it and become adherent in various places. These adhesions were 
mostly betiveen the mesentery and the surface of the appendix. The 
place on tlie appendix Avhere the purse string occluding suture had 
been inserted was surrounded by rather dense adhesions. The appen- 
dicular mass was opened and proved to be a large cyst with very 
thick Avails. The caAUty Avas filled with a thick, Avhitish material 
Avith no odor. On the inner surface Avas a AAdiitisJi membrane, Afery 
friable. Beneath this membrane AA^as a smooth surface, the muscu- 
laris. Attached to the place AA'here the purse string suture had been 
placed, i. c., at the point where the appendix was occluded, a mass 
of tissue AA'as hanging free in the cavity. This was regarded to be 
the mucosa, AA’hich had cA'idcntly been undermined and loosened 
from the subjacent tissues by the fluid aa-IiIcIi had collected in the 
submucous space. Communication betAveen the proximal (normal) 
appendicular lumen and the occluded distal lumen Avas obliterated. 
(Unfortunately cultures made from this material as a\-c11 as the fluid 
itself AA'crc lostj so that a complete determination of its character could 
not be made.) 

In the above case the muscularis was not included in the olistruct- 
ing ligature. If it had been severe, inflammatory reaction likely 
would have folloAVcd. This occurred in an ex-perunent on November 
G, 1917, Avhen a circular suture of linen Avas placed around the appen- 
dix subserosally and draAvn snug enough to make a marked constric- 
tion. The meso-appendix Avas not touched. In Iaa'o days the rabbit 
died. The apjiendix Avas found to be very thick and infiltrated, 
especially in one place Avhere it had rested on the mesentery and on 
an adjacent segment of boAvcl. The infiltration and inflanunatiou 
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were only present in the segment distal to the point at which the 
circular suture had been placed. From the surface colon bacilli weie 
cultured. On opening the appendix the lumen was greatly dilated 
in the segment beyond the point of constriction and was filled appar- 
ently with pus or a material wdiich resembled pus. The mucosa 
and muscularis beyond the point of obstruction were destroyed. 
There seemed to be a complete blocking of the lumen at the point 
of obstruction. Proximal to the obstruction the mucosa and mus- 
cularis were apparently normal. The reaction in this ease was not 
quite as severe as in the following case, where the appendix was 
occluded by a double subserosal ligature of linen. This resulted in 
gangrene of the appendix and death the next evening. 

This rabbit was operated on October 11, 1917. The proximal 
part of the appendix was occluded by a ligature passing around the 
appendix beneath the serosa. This ligature was of linen and was 
doubled. After the operation the rabbit did not seem to be espe- 
cially ill, but he died in about twenty-four hours after the operation. 

Autopsy showed that the contents of the lower portion of the 
abdominal cavity were firmly attached to the peritoneal covering 
of the abdomen. In many places in the lower abdomen, quantities 
of fibrinous exudate were present. The entire .lower portion of the 
abdomen was filled with a mass of inflamed intestines. In the right 
lower quadrant there was a considerable quantity of free fluid, sero- 
fibrinous in character. The appendix was adherent to the adjacent 
intestine. It was withdrawn from the abdominal cavity and was 
found to be gangrenous. The gangrene was most marked at the 
distal extremity beyond the point at which the circular ligature 
had been placed at the time of operation. 

The gangrene was indicated by a dark discoloration. There was 
a distinct line of demarcation. It had extended up underneath the 
serosa for about one inch proximal to the point where the ligature 
had been applied. The meso-appendix also was very red and 
inflamed and rather dark in color. On dissecting the meso-appendix 
the two layers were found to be separated by a thick bloody exudate. 
This exudate extended back beyond the junction of the meso- 
appendix with the mesocolon and also beyond the point of the 
juncture of the appendix with the cecum. The lumen of the appen- 
dix was not opened. The appearance of the appendix indicated 
that there had first been a destruction of the tissues of the appendix 
lying distal to the ligature. Then that this destruction had induced 
infection of the supplying bloodvessels (sufficient to cause throm- 
bosis) wuth gradually progressing necro'sis and associated gangrene 
or me appendix, which (in this instance) extended toward the base. 
^ ihe serosa of the appendix distal to the ligature was intimately 
involved m the nffiammatory reaction, while the serosa of the appen- 
dix proximal to the ligature did not seem to be involved 
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Acute suppurative appendicitis {gangrene) in this case was appar- 
ently caused by strangulation of the mucosa, suhmucosa and mztscidaris. 

On December 22, 1917, a circular ligature was inserted around the 
appendix of a rabbit so that it blocked the lumen. It was tied 
tight. S'ome bleeding occurred at the point of ligation. 

In this rabbit, which died tw'o dayslater, the appendix showed some 
necrotic areas of the mucosa. On the external surface of the 
appendix there was a considerable deposit of fibrin-like material. 
This deposit was between the bowel and the appendix. The appen- 
dix was gangrenous. This is a further confirmation. 

In order to determine what effect, if any, blocking of the circula- 
tion, of a restricted portion of the appendix maj’’ have on the por- 
tion of the appendix supplied by the obstructed vessels, an experi- 
ment was performed in which the circulation to the appendix was 
partly restricted, with a kink of the appendix resulting, with no struct- 
ural changes in the appendix. In this experiment the abdomen was 
opened and tlie appendix was found and brought out of the peritoneal 
cavity. About one inch from the distal end of the appendix the sup- 
pljdng vessels in the meso-appendix were sun-oimded by a ligature in 
a direction parallel to the meso-appendicular border of the appendix. 
The long vessels which run parallel to this border were also caught 
in the ligature. The ligature was now tied, entirely blocking this 
portion of the circulation. A second ligature was tlien placed farther 
up toward the mesocecal junction, so that at least one-half inch 
or three-fourths of an inch of the meso-appendix near to the place 
where it joins to the mesocolon was included to the ligature. The 
appendix was now replaced in the peritoneal cavity. This rabbit 
seemed to be perfectly well until two weeks after tlie operation, 
when it would not eat and seemed to be apatlietic. Finally it died. 

On autopsy few adhesions were present in the abdominal cavity. 
The appendix showed no special inflammation. There was a rather 
well-marked kink present where tlie vessels had been tied, but this 
did not seem to produce any stricture or other change in the appen- 
dix at this point. The appendix was removed. The above experi- 
ment was repeated several times with the same result. 

The absence of structural change in the appendix is interesting, 
showing in this experiment that in the rahhitparfialdcsirudioii of the 
circidation in the meso-appendix is not necessarily conducive to inflam- 
mation or to any great change in the appendix itself. Apparently 
tlie adjacent collateral circulation in the meso-appendix, or the 
circulation in tlie wall of the appendix is able to carry on nutri- 
tion, so that necrosis docs not occur. It may be that the nutrition 
of the appendix is carried to a great extent through the vessels 
which arc in the muscular or subscrous layer of the appendix. 
Otlienvise it would be difficult to explain why gangrene should 
take place when tlie muscular, tlie subserous and tlie mucous coats 
lare strangulated, while no apparent change results when the cir- 
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culation is blocked. _ Gcangrene is usually thought to be due to 
bloodvessel obliteration. 

If the disturbance of the blood siipphj in the meso-appendix does 
cause gangrene of the appendix the only supposition for the origin of 
the gangrene in the appendix is, that the gangrene is due to a rapidly 
extending inflanwiatory process in the appendicidar lumen, involving 
the muscular, mucous and submucous coats and quicldy spreading 
into the veins thus producing thrombosis and gangrene of the ascending 
■ type, moist in character. 

Resume. From our experiments on rabbits it was noted that the 
only time acute inflammatory reactive changes in the appendix 
occurred was when the lumen of the appendix was entirely obstructed, 
with strangulation of the mucous, the submucous layer and the 
muscular is. 

Obstruction to the lumen alone apparently resulted only in a 
collection of fluid between the mucosa and the muscularis in the 
submucous space, so that a cyst of the appendix was formed. How- 
ever, when the obstruction extended beyond the mucosa and 
included the submucosa . and muscularis a very marked reactive 
inflammation resulted, and gangrene of the appendix with sepsis and 
death of the rabbit took place. 

The presence of bacteria in the lumen of the appendix is not, in the 
rabbit, a necessary prelude to inflammation. Gangrene of the appen- 
dix may occur even when previous cultures from the lumen of the 
appendix showed no bacterial growth; however, when inflammation 
had already, taken place and the surface of the appendix was 
inflamed, cultures from the surface of the appendix gave growths of 
colon bacilli. This inflammation in our experiments apparently 
did not primarily result from thrombotic changes in the blood vessels 
of the meso-appendix. The blood vessels of the meso-appendix may 
be partially blocked and no pathological change occur in the 
appendix. The pathological variation or change evidently took 
place both in the lumen and in the coats of the appendix and led to 
deadly inflammatory reaction in the walls of the appendix. This 
reaction was always distal to the obstruction which we had erected. 

How closely the above processes may simulate those which 
occur in the human is problematical. The appendix of the rabbit 
I® lax’ger and has a slightly different arrangement of 

blood supply than has the human appendix. However, clinical 
observation seems to confirm, at least to a degree, that the above 
observations may also be applied to man. 

Obstruction of the appendix may result clinically when a foreign 
body IS present in tlie appendk and obstructs the lumen at some 
point where there has been a constriction. Gradual swelling of the 
mucosa may be sufficient to produce a strangulation of the sub- 
mucous and the muscularis layers the same as occurs when a 

supervLTs.'" ''™^'" is reached gangrene 



712 ASCHNER: AUSCULTATORY SIGN IN ABDOJHNAL DISEASES 


AN AUSCULTATORY SIGN OBSERVED IN ACUTE ABDOMINAL 

DISEASES. 

By Paul W. Aschner, M.D., 

ADJUNCT SURGEON AND ASSISTANT IN 8URG1CAD PATHODOGT, MOUNT SINAI HOSPITAL, 

NEW TORE. 

(From the Surgical Services of Howard Lilienthal, M.D., and Edwin Beer, M.D.) 

The methods emploj^ed in examination of the abdomen are com- 
monly limited to inspection, palpation and percussion. Cabot says: 
“OiH methods are crude and inexact compared to those applied to 
the chest. Auscultation is of practically no use.” Gerhardt speaks 
of a single sound and at times a systolic murmur heard over the 
abdominal aorta. He describes friction sounds heard o\ier the liver, 
the spleen, or tumors, and over the intestines in case of peritonitis. 
He mentions the rare finding of signs due to sacculations of air and 
fluid, as in subphrenic pyopneumothorax. No additional data are 
found in the works of Sahli or of Brugsch and Schittenhelm. 

BelieAnng that some information might be obtained by examining 
with the stethoscope, auscultation was applied to the abdomen in 
acute cases. IMost of these were cases of appendicitis. 

In some patients examined in this way it was found that the heart 
sounds and the inspiratory murmur were audible over three or four 
of the quadrants. The heart sounds were somewhat distant and 
reminded one of the fetal heart sounds familiar to the obstetrician. 
I’lie inspiratory murmur was audible at times with quiet respira- 
tion, at other times only when the patient was requested to breathe 
more deepb'. When the abdomen was opened the peritoneal caidty 
of patients presenting these auscultatory signs was found to contain 
free pus, seropurulent fluid or blood (as in a case of ruptured tubal 
pregnancy) . After a number of such experiences it became apjiarent 
that the physical sign had some significance and the keeping of 
data on this point was begun. The unreliability of shifting dulness 
as a sign of free fluid in the acute abdomen is well known. If this 
auscultatory sign should prove significant of free fluid it would be 
of clinical value. 

It was suggested by a colleague that cases of ascites ought to 
present the sign, but it was deduced that it would not be present 
for the following reason: Ascites is a gradual accumulation of fluid 
causing stretching of the parietes, whereas the sign appears with a 
sudden accumulation of fluid under tension. The physical condi- 
tions arc different. Several cases of ascites in the medical^ services 
were examined with negative auscultatory findings in every instance. 

iMany patients in the surgical wards without abdominal disease 
were examined and in no instance was thesign described encountered. 
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Occasionally the heart sounds were audible in the epigastrium or a 
systolic tone was heard over the abdominal aorta. 

' Analysis of Case Records. 1. Cases with positive auscultatory 

sign and positive hndings at operation, 17 } 

Of these 17 cases the heart sounds and inspiratory murmur were 
heard in all four quadrants in 10, in three quadrants (right and left 
upper and right lower) in 3, in two quadrants (right and left 
in 3, in two quadrants (right upper and lower) in 1 case. The 
patients’ ages ranged from one to fifty-hve years. Shifting dulncss 
was made out in'only 2 cases. In 7 cases themsual symptoms and 
signs of peritonitis (facies, general abdominal rigidity, rebound 
tenderness) were present. In 8 cases the presence of peritonitis was 
not considered or seemed very doubtful. 

In 2 cases (both infants) aspiration of the abdomen with needle 
and syringe yielded pns. (For the use of this procedure I am 
indebted to Dr. Howard Lilienthal.) Both of these were operated 
upon because smears of the pus excluded a primary pneumococcus 
peritonitis. 

The findings at operation in these 17 cases were as follows: In 
every one of this group free pus or seropurulent fluid was found 
in the peritoneal cavity. In 15 cases this was due to an acute appen- 
dicitis with perforation in 7. In 1 it was due to an acute post- 
abortive metritis. (Examined through the courtesy of Dr. Hiram 
N. Vineberg.) In another the^ underlying condition was a purulent 
cholangitis due to common duct stones. The gall-bladder itself 
showed only chronic inflammatory changes, the peritonitis appar- 
ently resulting from extension through the duct walls. 

2. Cases with negative auscultatory sign and negative findings at 
operation, 12. 

In 3 cases of marked abdominal distention in acutely ill patients 
the absence of the auscultatory sign was of interest, as the possibility 
of the production of the sign by distention had come up for discus- 
sion. The cases were; (1) Incarcerated femoral hernia, (2) 
obstructing carcinoma of splenic flexure, (3) acute gangrenous 
appendicitis with reflex ileus. 

In 4 cases of acute gangrenous appendicitis and 1 of acute pan- 
creatitis the general symptoms, the widespread abdominal rigidity 
or marked rebound tenderness strongly suggested active peri- 
tonitis. In none was the auscultatory sign present and in none was 
ttiud found m the peritoneal cavity at operation. In a case of pene- 
trating bullet wound in the right hypochondrium with marked 
rigidity of the upper abdomen the sign was absent and the subse- 
quent course excluded intraperitoneal hemorrhage or perforation 
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of a yiscus. In the case of a child run over by an automobile the 
physical findings strongly suggested intraperitoneal injury. The 
auscultatory sign was absent and subsequent course and operation 
proved the injury to be confined to the right kidney with production 
of an “extrarenal hydronephrosis.” 

In a case of perirenal hematoma of unknown origin and in a case 
of suspected tubal pregnancy, in both of which the sign was absent, 
operation proved the peritoneal cavity to be free of blood or fluid. 

3. Cases in which heart sounds were heard in one or both upper 
quadrants only, 4. 

Transmission of heart sounds to one or both upper quadrants was 
regarded as of doubtful significance because of the following cases: 
In one case of transmission to both upper quadrants a small amount 
of seropurulent fluid was found in the pehds. In another case with 
similar signs no free fluid was found. In a case with heart sounds 
audible in the left upper quadrant only an acutely inflamed retro- 
cecal appendix was found vdth no free fluid. In a case shondng 
transmission of heart sounds and inspiratory murmur to the upper 
quadrants only a small amount of clear serum caused by a twisted 
Meckel diverticulum was encountered. 

4. Cases ndth negative auscultatory sign and positive findings 
at operation, 3. 

In 2 cases with negative auscultatory findings a small amount 
of serum was present in the pehds. In neither case could a peri- 
tonitis really be said to exist. In a cliild of seven years brought to 
the hospital in, extremis, with a small, rapid and at times imper- 
ceptible pulse with shallow' respirations, forty to fifty per minute, 
auscultation was negative. Operation revealed a diffuse purulent 
peritonitis. The heart sounds w'ere barely audible o\'er the pre- 
cordium, and this in itself precluded transmission to the abdomen. 

5. Cases with positive auscultatory sign and negative findings at 
operation, 2. 

One of these was a w'oman, aged fifty-two years, with a markedly 
distended colon and an empyema of the appendix without free fluid 
in the abdomen. The second was a boy, aged ten years, with an 
acute gangrenous appendicitis, considerable distention of the small 
bowel, but no free fluid. 

These 2 cases prove that the sign is not an infallible one and 
may be occasionally caused by distention of tlie bowel. 

Conclusion. Auscultation of tlie abdomen in acute conditions 
accompanied by seropurulent or purulent ex-udation into the peri- 
toneal cavity reveals a physical sign w hich is present in a higli per- 
centage of cases. Of 20 such cases the sign was positive in IS, 
doubtful in 1, and negative in 1. The last was an infant in extremis. 
In only 2 of the cases was shifting dulness demonstrable. In S cases 
the symptoms and usual physical c.\amination did not suggest the 
presence of peritonitis. 
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In 2 cases presenting the sign and not showing the ejected peri- 
tonitis marked intestinal distention was present. In 3 other cases 
of distention without peritonitis the sign was not present, inirther 
observations will be necessary to determine how much this lactor 

vitiates the value of the sign. j , i, i 

Only 1 case of intraperitoneal hemorrhage, a ruptured tubal 
pregnancy, was observed, and it showed the sign. Observations on 
traumatic conditions of the abdomen ivill be of interest in tliis 
connection. 


A CONTRIBUTION TO THE STUDY OF LETHARGIC 
ENCEPHALITIS IN ITS RELATION TO 
POLIOMYELITIS.! 

By M. Nehstaedter, M.D., Ph.D., John H. Larkin, M.D., 

AND 

E. J. Banzhaf, Ph.D., 

NEW YORK. 

(From the Strecker Laboratory, City Hospital, and tlic Researcli Laboratories, 
Department of Health, New York City.) 

Since lethargic encephalitis, so called, has appeared in pandemic 
form it has been most intensively studied by pathologists and clini- 
cians the "world over. As a result of these studies it has not been 
possible to arrive at a definite conclusion whether it is a distinct 
disease entity or another phase of epidemic poliomyelitis. The 
problem uppermost in the minds of investigators now is how close 
is the relation between lethargic encephalitis and poliomyelitis? 
In this connection we have taken up the study of the effect of serum 
of patients recovered from lethargic encephalitis upon the virus of 
poliomyelitis in vitro. 

It is a well-established fact, as was shoAvn by Elexner and Lewis, 
Netter and Levaditi, Boemer, and Anderson and Frost, that serum 
of patients recovered from poliomyelitis neutralizes virus of polio-, 
myelitis in vitro and also protects monlceys from the disease when 
injected w ith such a mixture. It is also known that normal human 
serum does not, as a rule, neutralize the virus. 

Following are the protocols of our experiments*. 

Experiment 1. March 6, 1920, Macacus A was injected intra- 
cerebrally with 0.5 c.c. of a mixture of poliomyelitis virus and serum 
of patient Miriam S., aged sixteen years, three months after recovery 
from lethargic encephalitis, prepared in the following manner: 

Do„®i?9!T920;NtrYMkCi£' “““ 
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COJtPAEATn'E RESULTS OF NEUTRALIZATION EXPERIMENTS BUTH 
POLIOMYELITIS VIRUS AND SERA OF PATIENTS CONT^YLESCENT 
FROM POLIOJIYELITIS AND LETHARGIC ENCEPHALITIS 


Investigators 

. ^lonkej’s. Vims and semm misiurcs. 

Result. 

Flcxner 
and Lewis 

5 polio virus + human convalescent polio 
serum 

3 polio ^drus + human suspected polio 
serum 

7 with nine injections of polio virus + 
normal human serum of adults and 
children 

4 protected. 

1 paralyzed, living. 

1 protected. 

2 paralyzed and died. 

3 paralyzed and died. 

5 protected. 

1 died; no paralysis; no 
polio lesions. 

Netter and 
Levaditi 

4 polio x-irus + human convalescent polio 
serum 

■ 1 control polio ^’i^us + normal salt solu- 
tion 

3 polio virus -f- human convalescent polio 
serum 

1 control, polio virus -f- normal human 
serum 

4 protected. 

1 paralyzed and died. 

3 protected. 

3 paralyzed and died. 

Roomer 

3 polio ^•irus -p human convalescent polio 
scrum 

1 control, polio -virus + normal salt solu- 
tion 

3 polio virus -f- human convalescent polio 
scrum 

1 control, polio -idrus -1- normal newborn 

infant scrum intraccrcbrally and 5 
c.c. pure -idrus intraperitoncal. 

2 controls, polio ^drus -j- normal newborn 

infant serum 

3 protected. 

1 paralyzed and died. 

3 protected. 

1 paralyzed and died. 

1 sliglitly paretic; recovered 

1 paralyzed and died. 

' 

Anderson 
and Frost 

1 polio xdrus + human convalescent polio 

scrum 

10 polio virus -h human suspected polio 
serum 

2 controls, polio virus normal human 

adult scrum 

5 polio virus + normal human adult 
serum 

3 polio virus -f normal human adult 

scrum 

1 protected. 

7 protected. 

1 paralyzed and died. 

2 paralyzed; survived. 

2 paralyzed. 

3 protected. 

2 paralyzed and died. 

3 paralyzed. 

Authors’ 

cases 

5 polio \drus + human convalescent 
Lcth. encephalitis serum 

4 controls, polio \drus -h human normal 
adult scrum 

1 control, polio virus -f normal .salt solu- 
tion 

5 protected. 

1 paralyzed and dying. 

1 j)aralyzcd: .‘••urvived. 

2 paretic, recovered. 

1 paralyzed and rlja'ng. 


0.125 c.c. of a 5 per cent suspension of brain and cord of a monkey 
that died of poliomyelitis— obtained through the courtesy of Dr. 
Amoss from the Hockefellcr Institute— vere mi.xed ivitli 1.25 serum 
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of the above patient and incubated at 37° for two hours and kept in 

the refrigerator for twenty hours. _ 

Result. The animal remained well without any visible ill-ellects 
until April 21, when it was found dead. The autopsy showed that 

the cause of death was tuberculosis. . _ . , c 

Control. Macacus B was injected in the same manner with 0.5 
c.c. of a mixture of the same virus and in the same proportion with 
normal adult serum prepared as abovb. 

Result. The animal became paralyzed on the eighth day in the 
right upper and lower extremities, but survived until October, when 
it was anesthetized and autopsied. 

Experiment 2. May 18, 1920[, Macacus E was injected intra- 
cerebrally with 1 c.c. of a mixture of equal parts of a 5 per cent 
suspension of Rockefeller Institute poliomyelitis virus and serum 
of patient, Dave J., aged thirty years, recovered from lethargic 
encephalitis since February 20, 1920. This mixture was incubated 
at 37° for one hour and twenty minutes and kept on ice for nineteen 
and a half hours. 

Result. The animal never suffered any ill-effects and remained 
perfectly well until August 25. 

Control. Macacus D was injected in the same manner with 1 c.c. 
of a mixture of equal parts of the above virus and normal adult 
serum prepared as above. 

Result. May 24 the animal was found ill sitting in a corner of 
the cage. May 25 the animal was paralyzed in all four extremities 
and muscles of the neck with shallow respiration. Anesthetized 
and autopsied. Macroscopic changes were characteristic of polio- 
myelitis. 

Experiment 3. June 22, 1920, Macacus F was injected intra- 
spinally with 4 c.c. of a mixture of equal parts of a 2.5 per cent sus- 
pension of virus of monkey D and serum of Dr. G., aged fifty-five 
years, suspected of having had lethargic encephalitis and was left 
with a paralysis of facial nerve, with complete reaction of degenera- 
tion. This mixture was incubated at 37° for two hours and kept on 
ice for twenty-two hours. 

Result. The animal suffered no ill-effects and remained well up 
to November 5. 

Control. Macacus G was injected as above with 4 c.c. of the 
same virus mixed with equal parts of normal NaCl solution and 
incubated as above. 

Result. June 28 the animal was ill and refused food. 

June 29 paralyzed in all four extremities and muscles of the neck. 
Anesthetized and autopsied. Macroscopic and microscopic changes 
were typical. • ^ 

^ Expermeot 4. October 8, 1920, Macacus K was injected 
mtra cerebrally with 1.5 c.c. of a mixture of equal parts of an S' per 
cent suspension of poliomyelitis virus of M. E. and serum of patient 

VOL. 162, NO. 5. — NOVEXIDEn, 1921 24 
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I\I., of Dr. Foster Kennedy’s service in BeIIe^^^e Hospital, six 
months after recovery from lethargic encephalitis, incubated for 
two hours at 37° and kept in the refrigerator for twenty-two hours. 

Result. The animal suffered no ill-effects and is well today. 

Control. B'lacacus L was injected the same way with 1.5 c.c. 
of a mixture of equal parts of the aboi^e \drus suspension and 
serum of a normal adult, prepared as above. 

' - Resnlt. October 14 the animal was very ill ; the left upper extrem- 
ity was paretic, October 16 both hind limbs were paretic. October 
19 the animal recovered from pareses and is well today. 

Experement 5. October 2S, 1920, Macacus hi was injected 
intracerebrally with 1.5 c.c. of a mixture of equal parts of a 10 per 
cent suspension of poliomyelitis virus of hi. E. and serum of hlary 
S., aged sixteen years, a patient of Dr. Foster Kennedy, from the 
service of Bellevue Hospital, and originally observed by Dr. Tilncy 
and described by him as Case IV in his book on Lethargic Encephali- 
tis. The patient is at present' in the neurological service of the 
City Hospital. This mixture was incubated at 37° for two hours 
and kept on ice for twenty-two hours. 

Result. The animal remained well without having suffered any 
ill-effects at any time. 

Control, hlacacus N was injected in the same manner with 1.5 
c.c. of a mi.xture of the above virus suspension and equal parts of 
serum of an eighteen-year-old laboratory helper in the laboratory for 
clinical pathology of Cornell hledical School, who claims that he 
was never ill. Tliis mixture was prepared in the same manner as 
the one above. 

Result. November 2 the animal was ill and paretic in the right 
upper extremity and showed also a slight liypotonia in the right 
lower extremity. The same condition still prevails today. 

Experment 6. In order to establish whether some of the 
animals that were protected by the convalescent encephalitis serum, 
were refractory hlacacus E was injected intracerebrally with 1 c.c. 
of a 5 per cent suspension of brain and cord of Macacus C on 
August 25, about three months after the initial injection. 

Result. August 3 1 the animal was found paralyzed in all extremi- 
ties and dying, hlacroscopic and microscopic changes were char- 
acteristic of poliomyelitis. 

Experiment 7. hlonkey M was injected intraspinally, January 
3, 1921, with 2 c.c. of a 5 per cent suspension of poliomyelitis virus. 

Result. January II the animal became paralyzed in ail the 
extremities and died that night, hlacroscopic and microscojjic 
findings were characteristic. 

It should be noted here that all sera used proved Wassermann 
negative; that for each control serum of a different person uas used. 

Since we have mentioned above the reports of I'lcxner and Lewis, 
Nctter and Levaditi, Roemer, and Anderson and Frost on neutrali- 
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zation experiments with mixtures of poliomyelitis virus and serum 
of frank and suspected cases of poliomyelitis, it may not be out or 
place to compare their results with ours. 

Flexner and Lewis^ by their experiments show that out ot 5 
monkeys injected with a mixture of poliomyelitis virus and serum 
of convalescent poliomyelitis patients in proportion of 1 c.c. serum 
and 0.1 and 0.3 c.c. virus respectively, 4 were completely protected 
and 1 became paralyzed, but survived, retaining the paralysis. 

Of 3 monkeys injected witli virus and serum of suspected cases of 
poliomyelitis, 2 developed typical paralyses and died, and 1 was 
completely protected. 

Of 7 animals with nine injections of virus with normal human 
serum of adults and children, 3 died with the typical picture of 
poliomyelitis, 3 were completely protected and 1 died twenty-seven 
days after the injection without any paralyses, and no changes in 
the cord or brain characteristic of poliomyelitis were found. 

Netter and LevaditP report that in their first series 4 monkeys 
were injected with 0.25 c.c. of a mixture of equal parts of virus and 
serum of recovered poliomyelitis patients. The 4 animals were 
protected. One control was used for this series and injected with 
virus in normal solution. This animal became paralyzed on the 
seventeenth day. In the second series they injected 3 monkeys 
with virus and serum of recovered poliomyelitis patient and all 3 
animals were protected. In this experiment they have also used one 
control, but this time the virus was mixed with normal adult human, 
serum. The control became paralyzed on the seventeenth day. 

Toemer^ reports a series of experiments in one of which he used 
one control for 3 virus-immune-serum injected monkeys. The 3 
monkeys were protected. The control was injected with virus in 
normal salt solution and this animal became paralyzed and died in 
thirteen days. In the second series 3 monkeys were injected with 
vh-us and immune serum and all 3 animals were protected. Of the 
3 controls in this series 1 was injected with virus and normal new- 
born infant serum intracerebrally, and in addition 5 c.c. pure virus 
intraperitoneally, and this control animal became paralyzed on 
the thirteenth ly and died on the twenty-third day. The 2 other 
controls were injected with virus and normal newborn infant serum 
only. Of these 2 controls 1 became paralyzed and died on the 
fourteenth day and the other was paretic in the right upper extrem- 
ity on the seventh day, but soon recovered and remained well. In 
two further suspected cases the virus and serum animals as well as 
the controls never showed any ill-effects. 

Anderson and Frost^ have in their series of experiments injected 

- Flcxncr and Lewis: Quoted by Peabody, Draper and Douclicz, Monograph 
1, Rockefeller Institute, 1912, p IG. . . u t, 

’ Netter and Levaditi: Soci6t6 de Biologie, 1910, pp. G17-885. 

< Roemer: Die epidemischo Ivindcrlaehmung, Berlin 1911 

^ Anderson and Frost: Jour. Am. Med., Assn., 1911,’lvi, 603. 
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the monkeys with 1.1 c.c. of a mixture of 0.5 c.c. of each serum and 
5 per cent suspension of virus and 0.1 c.c. fresh normal senim. One 
monkey received an injection of virus and serum of a convalescent 
adult poliomyelitis patient. This animal was protected. Ten 
moneys were injected with virus and serum of suspected cases of 
poliomyelitis. Of these 7 were protected, 1 became paralyzed and 
died and 2 became paralyzed and survived. As a control to this' 
series of 11 monkeys 2 were injected with virus and normal human 
adult serum. Both animals became completely paralyzed. Two 
additional series of monkeys were injected on December 24, 1910, 
one month and eleven days after the first series of injections, and 
again on January 12, 1911, nineteen days after the second series. 
^^Tiether one could properly speak of the two series as controls to 
the first series injected November 13, 1910, or not the results were 
as follows : In the December 24 series 5 monkeys were injected with 
virus and normal serum. Of these 3 were protected and 2 became 
paralyzed and died. In the January 12 series 3 monke.ys were 
reinjected with virus and normal human serum of the cases that 
were not protected in the earlier series. All tlie 3 animals became 
paralyzed. 

To summarize we would say that 5 monkeys were completely 
protected from poliomyelitis by sera of patients convalescent from 
4 undoubted cases of lethargic encephalitis and one suspected case, 
and secondly, that our results compare favorably with the results 
of other investigators in the neutralization experiments of j)olio- 
myelitis virus and convalescent human poliomyelitis sera. 

We wish to thank Dr. William C. Thro, Miss Matilda W. Harms 
and Dr. Foster Kennedy for their assistance and encouragement, 
and Dr. Amoss for his kindness in providing us with poliomyelitis 
virus. 


MERALGIA PARESTHETICA (ROTH’S OR BERNHARDT’S 
DISEASE): WITH THE REPORT OF FIVE CASES; 
THREE CASES OCCURRING IN THE 
SAME FAMILY. 

By Hyjian I. Goidstein, M.D., 

ABSISTANT IK MtCIClKE, OnAEU.tTE SClIOOt. OF MEDICIKE, UKIVEUSITT OF 
rEKKSTXVAKIA, WHW., FA. 


Most of the literature on tlie subject of meralgia paresthetica, 
(Pariisthesie dcr ITautnerven am Oberschcnkel, parestliesic do Bern- 
hardt, meralgie dc Roth, Bernliardt’s Sensibilitiitsstorung) has been 
written during the .past twenty years. A number of eases were 
reported during 1S95 and 1900 in America, France and Germany. 

At tlie February (1900) meeting of the New York Neurological 
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Society Dr. Philip Meirowitz showed two^ cases, one in a man, 
forty-eight years, a presser of coats, the condition was probably due 
to tiie long-continued pressure against the thigh, standing at a table 
in ironing coats for twenty years, thus affecting the eternal cuta- 
neous branch of the femoral nerve. There was anesthesia, tactile 
hyperesthesia, and at the lower part of the affected area the touch or 

' the finger was painful. • ftm. u 

The other case was a man, aged forty-seven years. 1 he paper by 
the late Dr. Musser and Dr. Sailer is very complete. They w^ere - 
able to collect 90 references on the subject, and report 10 of their 
own cases in the American Journal of the Medical Sciences for 
January, 1900. Dr. Edwin Bramwell exhibited a case of Bernhardt s 
Sensibilitatsstorung, or meralgia paresthetica, March 5, 1902, before 
the Medico-Chirurgical Society of Edinburgh. The patient was a 
a miner, aged forty-three years; for eighteen months he had sulTered 
from pain over the right hip and over the lower part of the right 
thigh anteriorly, also from a feeling of coldness on the outer side of 
the right thigh. The pain was greatly increased on walking and 
incapacitated him from work. He had not had rheumatism nor 
syphilis. The condition was attributed to sleeping on hard boards 
in damp elothes. A relative cutaneous anesthesia was present on 
the outer side of the right thigh, while there was marked tenderness 
on pressure over a point an inch and a half below and just external 
to the right anterior-superior iliac spine. The patient’s symptoms 
were obviously referable to the right external cutaneous nerve. 
No improvement resulted from rest in bed and faradism. Thomson 
cut down on the nerve at the level of Poupart’s ligament and excised 
three inches. The nerve and its relations appeared to be normal. 
The pain immediately disappeared. No degenerated fibers were 
found in sections stained by the methods of Busch and Weigert. 
He considers meralgia paresthetica a distinct clinical entity. The 
pathology is obscure. It may be a neuralgia or a neuritis. Roth 
has recorded 15 cases. The condition is not generally recognized, 
and it is important to remember this entity in making a differential 
diagnosis. 

In Miller’s case, corset-pressure appeared to be the causative 
factor, and cutting out a section of the corset cured the patient. 
Some of the reported cases have been improved with faradism. 
Resection of the nerve is to be done as a last resort in severe cases. 
There seems to be no definite causative factor of the disease. It 
appears to be much more common in men than in women. Influenza, 
gout, sjT)hilis, corset-pressure, table-pressure, hernial truss or belt^ 
alcoholism, constipation, pregnancy, traumatism, long-standing’ 
tj^hoid fever, rheumatism, diabetes, obesity and hereditary influ- 
ence have all been mentioned as possible or probable factors in the 
causation of this disease. In one case with autopsy there was found 
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a spindle-form swelling in eaeb nerve at the point where it crossed 
the crests of the ilia. In these regions there was evidence of neuritis 
and perineuritis. The spinal cord in tliis case showed slight sclerosis 
in the posterior columns. 

Warda found a swollen tender nerve on palpation in one of his 
cases. There is probably some lesion of the external cutaneous 
branch of the femoral nerve in these cases. . 

The late William Osier read a paper on this subject before the 
Philadelphia Neurological Society in 1897 and reported 3 cases 
of monocrural paresthesia which he believed to be exaggerated 
forms of this disease. 

Rothj who -nTote a short monograph on this disease, reported 
14 cases (1895). Roth states that in all of his patients the area of 
pain has been the same— that is, in the distribution of the external 
cutaneous nerve. A burning sensation may extend at times over 
the whole thigh. In 5 of his 14 cases the condition was bilateral. 
Roth believes there may be some compression of the nerve either 
in its passage under the psoas muscle or where it runs close to the 
anterior-superior spine of the ilium. 

Musser and Sailer were able to collect from the literature 89 cases, 
and they think it is not a very coipmon disease. 

Sabrazes and Cabannes collected 62 cases. Finallj", Musser and 
Sailer’s definition for this condition is “a disturbance of sensation 
on the external surfaces of the thigh, characterized by various forms 
of paresthesia, associated with dissociation and more or less diminu- 
tion of sensation.” In the 99 cases found (including their own 10 
cases) 75 were in men and 21 in women; in 3 the sex was not stated. 
Ten of the patients were physicians. 

Mary Damon reported an interesting case in a school-teacher, 
aged thirty-eight years. She was rather overfat. She had an 
attack of epidemic grippe in December, 1900. 

There was excessive sensitiveness just below the anterior-superior 
spine and over an area 8 cm. long over the anterior crural region. 
There was hj^reralgesia throughout. At individual spots in the 
regions supplied by the ilio-inguinal, iliohypogastric, e.xternal 
cutaneous and middle cutaneous nerves, a single touch sent pain 
flashing long distances through other branches of the plexus. 

Roth was, I believe, the first writer to report this condition as an 
inde])endcnt clinical entity and called it meralgia paresthetica. 

Pieraccini, Bernhardt, and Musser and Sailer observed several 
cases previously but did not report them as distinct clinical entities. 

Goldllam reported a number of cases who were arterioseleroties 
past middle life. In hlusser and Sailer’s collection 57 cases occurred 
between the ages of thirty and sixty years. They include a complete 
bibliography up to ]900'on the subject. 1 will therefore adfl a few 
additional references from 1900 to 1920. 
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Case I.-Mrs. Elizabeth K. W., married woman. Has charge 
of a busy caf6 and restaurant. Aged forty-four years. Had two 
children, one living and well. One died of membranous croup. 
Last normal period six months ago. Not pregnant. Had a very- 
free flow; excessive bleeding for nine consecutive periods prior to 
the last period. Has ^^liot flashes^^ and thinks she was badly 
frightened and shocked when she heard revolver shots close by on New 
Year’s eve, when she began to bleed, the flow from the uteius con- 
tinued for four hours then stopped. Always well, except for sore- 
ness, and numbness and a painful spot low down nCar the groin, and 
hip and side of the- thigh (left). Complains of poor appetite. 
Stands on her feet at her ivork the greater part of the day. 

General examination is negative. She has some symptoms of the 
climacteric. 

Blood-Pressure. Systolic, 130-140 (auscultatory), diastolic, 90 to 
95. An area until the anterior-superior spine of the ilium as the 
center, the size of the hand, is exquisitely tender to the slightest 
touch, particularly an area extending about 24 inches posteriorly 
and 24 or 3 inches anteriorly to the superior spine and downward 
toward the groin and across to the side of the thigh. This sharply 
defined area, which is an irregular triangle, is surrounded by another 
area of analgesia and hyperesthesia. This area is not nearly so well 
defined as the painful tender, “tingling or stabbing” area. 

Blood Wassermann is 4 plus. 

I advised that a section of the corset extending down to the 
thigh be cut out, or if possible for her to do without the corset for 
a while. I also ordered lutein tablets with ovarian residue to be 
taken one three times a day, and a digestant three times a day. 
Massage was suggested, if not too painful or- annoying, and she was 
advised not to press or stand against the table or counter in the 
restaurant and to avoid standing up or excessive walking. Of course, 
antiluetic treatment is indicated. She was married four times; 
she is now living with her fourth husband. The four factors to be ^ 
considered here are (1) her occupation, (2) climacteric, (3) lues, (4) 
corset or counter-pressure. Neirrosyphilis and posterior root 
involvement must be considered and excluded. 

Both has emphasized several points along the line of the nerve 
(external cutaneous) where trauma of this character may occur — 
i. e., mechanical factors are believed by some to be the most import- 
ant, because the peculiar curve of the nerve and its relation to 
suriounding^ structures render it especially liable to compression 
when the thigh is extended. 

Very distressing at times is the extreme hypersensitiveness of the 
skin over the affected area, so that, as in my case, the slightest 
touch and pressure even of the clothing is annoying and painful, 
bouques reports a case in which the pain was so intense that durina 
a spasm morphine was necessary. 
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Roth s points are (1) just after the exit of the nerve where it passes 
beneath the psoas muscle; (2) where it curves around below the 
anterior-superior spine and finally the fibrous canal in the fascia 
lata. ^ Among the mechanical factors responsible there have been 
rnentioned the pregnant uterus, pelvic tumors, varices, tight bands, 
direct trauma and flat-foot. Pressure on the nerve by the lower edge 
of Poupart’s ligament was found in one case and the symptoms dis- 
appeared after partial section of the ligament. Hereditary influ- 
ences may play a role. 

Miller’s case was a young woman, aged twenty-three years. 
Family history negative. She did oflice work, standing most of the 
day. Two years before she noticed a peculiar sense of numbness 
over the upper and outer side of thigh when standing or walking. 
Several weeks later she suffered from occasional attacks of burning 
or stabbing pain in this region. These attacks increased and she 
stopped work; standing would excite an attack. Pain disappeared 
on sitting down or lying down. At times the slighest irritation over 
the affected area would cause her to scream. 

Examination. A circumscribed area of tenderness located below 
and slightly outv’ard from the anterior-superior spine of the ilium. 
Surrounding this was an ill-defined area of hyperestliesia. No 
analgesia, anesthesia nor thermalgesia. The area of hyperalgesia 
was triangular in outline, the upper border forming the base about 
5 cm. abo^"e the iliac bone and extending from the crest of the ilium 
to 5 cm. medianward from the anterior-superior spine of the ilium. 
The apex of the triangle was located at tlie junction of the lower and 
middle two-thirds of the thigh. General e.xamination of patient 
negative. 

Lower edge of the corset hooked over the anterior superior spine, 
pressing into the thigh so that when standing erect it was forced in. 
h'liller advised the patient to cut out a portion of the corset over this 
region, and the relief in a few days was marked. The attacks of 
pain entirely disappeared. After a lapse of ten days she complained 
only of slight numbness occasionally. 

S. Sherwell, of Brooklyn, in 1910, reported his own case. For 
about the last ten years of his life he complained of .s 3 nnptoms of 
rocralgia in tlie area supplied bj' the external cutaneous nerve, par- 
ticularlj’^ in the outer and lower two-thirds of his left thigh after 
exertion— walking, riding and cj^ling. _ He felt better on Ij'ing 
down and was made worse on resumption of exertion. Sherwell 
was sixt}' j'cars old when making his report. He beHe\ es that the 
condition comes from a constriction or pinching of the nerve as it 
passes through the tough fascire of a muscular individual, giving 
rise to a “temporary non-essential zoster as it were.” He thought 
a rheumatic tendency would have an aggravating effect on the 

W. J. Rutherford reports a dozen cases of this disease that he has 
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seen in the last ten years. The condition, as he found it, is char- 
acterized by mononeuritis of the external cutaneous nerve ot the 
thigh. The special feature of this neuritis which, as the eternal 
cutaneous nerve is purely sensory, is unattended by motor distui b- 
ance, is dissociated sensation, the deep or protopathic sensibility, 
tlirough afferent fibers contained within the motor nerve bundles, 
supplying the muscles being unimpaired. Sensation over the area 
of distribution of the affected nerve, which, as a rule, can be strictly 
delimited, is lost, so far as finer sensibility is concerned for slight 
touch, for perception of points, for heat and cold, and to a certain 
extent for pain, while deep pressure can be perceived, and a touch 
on the bare sldn is felt as though a layer of clothing intervened or 
as one might feel a touch on the back of a gloved hand. In old 
standing cases a distinct cutaneous thickening may be made out 
locally if a fold of skin is pinched up between the finger and thumb 
and the skin of the affected area (in some cases at least) begins to 
grow bald from atrophy of the hair follicles; while, either in associa- 
tion with this, or as a result of the analgesia, the phenomenon of the 
cutis anserina is lost locally, so that if the patient is examined in a 
cold room there is no goose-skin or on aharea in the upper and outer 
aspect of his thigh, even though the other parts show this distinctly, 
with erection of the hairs over the rest of the limb. 

Not only is there this anesthesia or rather analgesia, but per- 
verted sensations are present in the affected area. These take the 
form of shooting pains, of a sensation as though an invisible hand 
had grasped the thigh, and was screwing around a handful of the 
flesh, and' of a sensation as though scalding water were being poured 
down the outside of the limb. These sensations are usually of short 
duration and are of variable onset; they may occur for months on 
end, or even for years in old standing cases, but are liable to recur 
again and again on little or no provocation. The etiology of the 
condition, seems to be unknown. Treatment is of little use. Tonics, 
massage, electric treatment have all been tried and have all failed. 
The attacks of pain tend to wear off and to become less frequent 
with the lapse of time. 

Cumston (June, 1919), in a brief note on the subject, states that 
Lenoir has published the results of his studies in 39 cases while 
Sabrazes and Cabannes have reported 62 cases, making a total of 
101 case reports of this interesting affection. Of these 65 occurred 
in men and 29 in women, the others not stated. In all these 101 
cases paresthesia occupied the antero-lateral (external) aspect of the 
thigh, 38 in the left and 36 in the right. He does not report any 
cases.^ No mention is made of Musser and Sailer’s excellent review 
on tins subject nor of the more recent reports on this interesting 
clinical entity. ° 

Comment. In Nartowski’s case pain increased during sleep 

The sjmiptoms are very variable. There may be tingling; pain; 
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this pain is usually worse on standing or walking. There may be 
numbness or cold or damp feeling. Exquisite tenderness may be 
elicited at times, as in my case. 

V. Lutzenberger, in his own case, thought there was hjq)eralgesia 
with anesthesia to cold, later analgesia with anesthesia to heat. 
This is not as found in some of the other cases reported. 

Diagnosis. The diagnosis must be made from neurosj'philis, 
ordinary neuralgia or neuritis; akinesia algera or apraxia algera; 
intermittent claudication, hysteria, bone disease, etc., must be 
excluded. 

Prognosis. The course of the disease is variable and very indefi- 
nite. It is trivial in nature although very annoying. It does not 
affect the general health of the patient as a rule. 

Treatment. Treatment is not satisfactory. It depends entirely 
on the cause. Various methods of treatment have been tried with- 
out much benefit. Rest, massage, counterirritation, antirheumatics, 
sedatii'es, electricity, ultrainolet rays, high freqiiencj’’, etc., may be 
tried. 

Case II.— hlr. Samuel T., aged forty-five years, white adult 
male. Patient was a dealer in bottled goods (soda water, seltzer, 
beer and Avhisky), delivering box and case goods to customers from 
a wagon, for several years. Complains of peculiar (paresthetic) 
sensations over the outer side of the left tliigh. This “numbness” 
or “loss of feeling,” as if the side of the limb is “dead” and “does 
not belong to him,” is present over the front and external aspect of 
the thigh from the iliac crest to just above the knee. The condition 
comes on after walking or standing a while. VTien he sits or lies 
down “ it eases up and goes awajL” At the time he has this peculiar 
feeling he does not feel any pinch or stick along this area of the left 
thigh— there is apparent anesthesia and some disturbance of thermal 
sense. He attributes his condition to bathing in the ocean at 
Atlantic City in the summer of 1919, because he first felt this trouble 
the next morning after an ocean dip. He has not gone into the ocean 
since that day. On standing erect five to ten minutes this “dead 
numb” sensation appears; pinching and sticking in the area over 
the upper and outer two-thirds of the thigh is not felt by the patient; 
there is evidently loss of tactile and pain sense for some minutes. 
On lying down for a while these pinching and sticking tests become 
somewhat more sensitive, and he begins to notice them. 

He has attacks of slight faintness and feeling of weight and dis- 
comfort over the heart. He thinks his “ heart is weak” and com- 
plains of constipation and belching. Sometimes during these spells 
lie thinks he is going to die and “ is scared.” The vague dull, aching 
sensation over the lieart comes and goes for the past five years. It 
comes on cs])ccially after some exertion. He informs me that several 
year.s ago he was told he had “ heart strain” and that the roentgen 
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ray showed the heart to be enlarged. Sometimes he has pain in the 
right temporal region. 

. Examination. Heart: Slightly enlarged; no cardiac murmurs; 
heart sounds somewhat weak, muffled and slow. Heart-beat, 60. 
No pulse deficit. No pulsus alternans. Myocardial disease. On 
hopping across the floor there is a slight increase of the heart-beat 
to 76 or 80 for a minute or two. 

Blood-x>ressnre, 118-115 S. (second visit); 72 D. auscultatory. 
(First visit: S. 125-130, D~85.) 

Lungs: No rales. 

Blood Wassermann: Negative on two occasions. Gu'tns and 
teeth need dental attention (pyorrhea). 

Urine: Moderate amount of indican present ; clear ; acid ; specific 
gravity, 1.021; urea, 1.6 per cent, 8 gr. in fiuidounce; no albumin; 
no sugar; no casts; few pavement form epithelia; few leukocytes; 
no red blood cells, little mucus. 

Phthalein renal function test (intramuscular): Thirty per cent 
at first hour and 20 per cent at seeond. hour, total 50 per cent for 
two hours. Some distention of abdomen and some fulness of 
descending colon. Liver apparently not enlarged. Spleen not 
palpable. 

He has always been pretty well except for constipation, the 
“ heart and stomach trouble” and this condition of peculiar “ dead 
numb” feeling of the left thigh. There has never been a true attack 
of angina pectoris with the typical pain over the heart up to the 
neck and down the left arm. There have been attacks of pseudo- 
angina (?) or angina pectoris sine dolore (?). His wife never had 
any miscarriages. 

This case in some respects resembles the case reported by Alfred 
Gordon (Philadelphia, 1900). In Gordon’s case the whole external 
cutaneous nerve, with both its branches and the cutaneous branches 
of the crural nerve was affected. 

The external cutaneous nerve ordinarily arises from the anterior 
divisions of the second and third lumbar nerves. Then it crosses 
the outer border of the psoas muscle, cuts perpendicularly the iliacus 
muscle, to which it is attached by the aponeurosis, leaves the pelvis 
through the notch beneath the anterior-superior spine of the ilium, 
is placed in the double layer of the fascia lata, and at 2 cm. below 
the spinous process divides into two branches: one, the posterior, 
passes through the fascia lata and divides into branches to supply 
the skin of the buttocks; the anterior branch becomes superficial 
below Poupart’s ligament and innervates the skin of the antero- 
external surface of the thigh from the greater trochanter as far 
down as tlie external condyle of the femur. This nerve is therefore 
(according to Gordon) placed in a muscle indispensable to standing 
and walking (psoas muscle) and in the fascia lata, the contraction 
of which in walldng presses upon it and stretches it. The musculo- 
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aponeurotic relation and the superficial position of the nerve expose 
it to traumatic injuries, especially in individuals predisposed to 
painful paresthesia. Gordon further states that a slight neuritis, 
that perhaps would remain latent in any other territory of the 
nervous system, is marked in the sphere of the anterior branch of the 
external cutaneous nerve. It is to be remembered that even without 
any inflammatory condition of the nerve, any infection such as 
acute rheumatic fever, typhoid fever, streptococcic tonsillitis, etc., 
may of itself be capable of giving rise to neuralgia in a predisposed 
individual. The sensation over the external part of the thigh in my 
patient was similar to that of Gordon’s patient, in that he feels at 
each contact the sensation similar to that of rubber or leather, and 
as stated, the tactile sensation over this area is very much diminished. 

Case III.— Herbert B., white schoolboy, aged eleven years. 
Has a “burning feeling” over the outer side of the right thigh and in 
the region of the anterior-superior iliac spine. He has worn a belt 
for two years. For a short period he had a small area, about 5x3 
inches on the outer side of the left thigh, in which there was some 
paresthesia, “burning and stinging.” This has now disappeared. 
A younger brother complains slightly of a similar condition; he 
also wears a belt all the time. 

Seven or eight years ago the boy had measles, influenza and a 
discharging ear. He also had several attacks of tonsillitis and 
rheumatism and was dropsical on one or two occasions, due to 
cardiac decompensation. His adenoids, tonsils and several bad 
teeth were removed in the fall of 1920. He had an attack of acute 
articular rheumatism (rheumatic fever) with acute endocarditis in 
April, 1920. 

Examination. April 20, 1920. Mitral regurgitation. 

Fhioroscopic and Roentgen-ray examination (by Dr. Eoberts) 
showed the heart to be enlarged a little to the right and to the left. 

lAtngs: Negative. 

Blood: Red blood cells, 3,690,000. mite blood cells, 15,800. 

Polynuclears 73 per cent; small mononuclears 22; large mono- 
nuclears 2; transitionals 2; eosinophils 1. 

Blood Culture: Sterile at the end of seven days; at the end of the 
tenth day there developed a slow-growing pneumostreptococcus. 
This may have been a contamination. 

Throat Culture: Streptococcus viridans. 

Urine: No albumin; no casts; total solids, 23.3 gra. per liter; 
urea, 8 per cent, ammonium urates present. Specific gravity, 1.010. 
Some squamous cells; few renal cells. 

Another urine specimen .showed no albumin; no sugar; no acetone; 
no diacetic acid; some bladder epithelial cells; some cylindroids; 
few amorphous urates; few white blood cells; acid; specific gravity, 
1.025. 
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Another throat culture showed Streptococcus viridans predominat- 
ing and a few pneumococci and Micrococci catarrhales. 

Blood-pressure: S. 90; D. 68 auscultatory (April 27, 1920). 
Since the removal of the tonsils and adenoids by Dr, Husik the boy 
has been in much better health, although he still complains of this 
burning and stinging sensation in the region of the great trochanter, 
anterior-superior spine of the ilium and along the outer side of the 
middle and upper third of the right thigh. 

Donley’s (1904) patient, a primipara, wasaAvhite married woman, 
aged forty-three years. Complained of disability in the left thigh. 
Gave birth to one child nineteen j'^ears ago. About a year ago had 
an attack of “ neurasthenia” for six weeks. She is a woman of high- 
strung temperament and heavy build. No history of syphilis or 
alcoholism. Constipation. Climacteric, with flushings, dizziness 
and palpitation. She injured her right foot by dropping a flat-iron 
on- it twelve weeks ago. Eight weeks later she began to notice a 
peculiar ill-defined feeling of tingling and numbness accompanied 
by a sense of constriction on the outer side of the left thigh. Because 
of the severe injury to the right foot she was compelled to throw as 
much weight as possible upon the left leg. This sensation was 
usually absent during rest and appeared shortly after she began to 
walk or stand, followed by considerable pain compelling her to sit 
down. At times she also complained of an intense heat, or cold, 
and damp ("wet cloth”) feeling, at other times only the pain, numb- 
ness and tingling. She had anesthesia on the outer side of the left 
side of the left thigh from the great trochanter to the head of the 
fibula. Pain, temperature, tactile pressure and hair sensations were 
greatly diminished, particularly those of pain and temperature. 
Strychnine, massage and galvanism rapidly improved her symptoms, 
and in three weeks they had completely disappeared. In the cases 
of F6re and Moller the affection involved the anterior crural nerve 
and the external popliteal nerve was affected in Sollier’s case. In 
Claisse’s case it followed malaria. In one of Musser and Sailer’s 
patients the pressure of a heavy army belt caused the symptoms in 
both|thighs. In my case (No. Ill) of the little boy the factors to be 
considered were the streptococcic tonsillitis, articular rheumatism 
(acute rheumatic fever) and the endocarditis (Streptococcus 
viridans infection) or the pressure of the belt which he was wearing 
for two years. He was complaining of the "burning feeling and 
stinging” for a little while a year or so ago on the opposite. (left) 
thigh, but at present most of this trouble is limited to the outer side 
of the right thigh. In my case (No. II) of the man the occupation 
of climbing and jumping from the delivery wagon and carrying the 
boxes (against the front and side of the thighs), gastro-intestinal 
intoxication from chronic constipation and the cold sea-water bath- 
ing are factors to be considered. In the little boy’s case the local 
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application -n'ith friction of methyl-salicj'late in an oily iodine vehicle 
and rest, together with moderate doses of salol, strontium or sodium 
salicylate or cincophen and fractional doses of calomel with sodium 
bicarbonate seemed to relieve the condition. 

Devic employed salicylic acid in ointment form locally. In 
Donley’s case iodine seemed to be harmful, the iodine causing a pain- 
ful dermatitis— however, this patient may have been hypersensitive 
to iodine, iodoform and other such drugs, and this one case does not 
prove that “ counterirritation is harmful in these cases,” as is stated 
by Donley. In three of my cases mild local applications and 
counterirritation seemed to do good. 

Osier’s first case occurred in a healthy, vigorous man, aged sixty 
years. The second case was in a healthi-- looking man, aged thirty- 
two years, who for a month complained of numbness and queer 
feelings in the left leg. Osier thought his first case, in the early stage, 
suggested akinesia algera (Moebius), in which painful sensations 
in the muscles follow the slightest movement, in consequence of 
which the patients may be bedridden and helpless. Osier says he 
“has never seen a typical case of paresthetic meralgia,” and then 
goes on to report the “three remarkable instances of monocrural 
paresthesia, which are possibly exaggerated forms of this trouble” 
(March, 1897). Osier’s third case occurred in a southern college 
professor aged thirty-seven years. He was a very nervous man and 
had worked hard. He complained of a sensation of numbness, 
burning and lifelessness over the hollow of the right foot; later this 
sensation extended up the leg almost to the knee. Sitting down and 
resting lessened the uneasy and numb sensations. He felt worse in 
cold weather. Walking would cause tlie sensation of numbness 
and burning over the leg and thigh. Physical examination was 
negative. 

Walsh states (October, 1900) over 100 cases of meralgia pares- 
thesia have been reported by A'arious observers in the past six years. 

Walsh’s patient was a neurotic and “neurasthenic” man aged 
forty-five years, a cabinetmaker, who complained of painful, at 
times hot, feelings on the outer part of his right thigh. An oval 
patch of the cutaneous surface 5x3 inches was almost anesthetic 
when pricked with a pin-point. In a corresponding area on the other 
(left) leg there was a patch of slight hyperesthesia. He felt worse 
just before a rainstorm. At his work (as a cabinetmaker) he was 
on his feet all day. His right thigh was constantly rubbed during 
his work (used a plane a good deal) against the side of the work- 
bench. He always felt better when he sat down, and was entirely 
relieved upon lying down. In Walsh’s case chloroform and iodine 
locally made him worse, salicylates did no good, rubbing with simple 
soap iiniment did relieve him. He sulVercd from this condition for 
several years. Walsh thought it was due to a functional disorder 
(neurosis) of a localir.ed jjart of the central nervous system. 
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Shaw reports (February 13, 1897) 4 cases of this affection: 
(1) A man, aged fifty years, in- whom both thighs were involved, 
complaining of a feeling of numbness and a burning sensation, and 
on standing had a painful, stinging sensation on the lower and outer 
side of the right thigh for ten years. On the left thigh there is some 
paresthesia in an area 3x2 inches but is never painful. (2) A large 
powerful man, aged fifty years. He had lues twenty-seven years 
ago. Eats a great deal; bowels are irregular. Complains of a burn- 
ing sensation in his left leg “ like fire” or as if a lot of bees had “ stung 
him.” Antiluetic treatment did not seem to relieve him. A year 
and a half ago he began to have headache in the left temporal region 
and over the eye, which was constant and made him miserable. 
The pain in the leg was much increased on walking. His pulse was 
below fifty and labored . No valvular lesion ; the heart appears weak 
and embarrassed; the sounds are not sharp. Abdomen negative 
and no gaseous distention of the intestines is present, (3) A female, 
aged thirty-six years, was treated six years ago for “neurasthenia,” 
from which she recovered entirely. She has one child, eight months 
old. Complains of a burning sensation about the middle of the 
outer side of the left thigh, (4) Female, aged sixty years. Also 
complains of a burning sensation on the left thigh. Shaw thought 
that “toxemic states” are probably a cause of this condition. He 
suggests the Turkish bath, electric brush and outdoor exercise. 

Case IV.— The little brother (Arthur B.) aged eight years, of 
my Case HI, Herbert B., has had his tonsils and adenoids removed 
by Dr, D. N, Husik, of Philadelphia about three months ago. He, 
too, now feels much better. Ten badly decayed teeth were removed 
at the time of the tonsil operation by Dr, D. E. Cooper, of Camden. 
No other treatment has been given this boy except to suggest the 
putting aside of the belt and the performance of the above-men- 
tioned operations. 

Case V,— The father, George B., aged thirty-five years, had some 
“vague pains,” but these I attributed to a large direct (right side) 
inguinal hernia, which was operated upon by Dr. Alfred C. Wood, 
a short time ago, at the Howard Hospital, Philadelphia. The patient 
had previously been operated upon for this hernia on two occasions. 
Pressure of the truss belt was probably the causative factor in 
this Case Y. 

Dr. Spiller, of Philadelphia, reported a case of meralgia paresthe- 
tica in a middle-aged man complaining of distinct burning and draw- 
ing sensation, attended with severe pain in the distribution of the 
external cutaneous nerve of the right thigh. When in bed, or sitting 
in a chair, or immediately after standing upon his feet, no unpleasant 
symptom was noted, but after standing for a short time, or walking, a 
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distinct burning with drawing pain was experienced. The condition 
of the muscles and sensation otherwise were normal. The affection 
had existed one year and was getting worse. Spiller states that 
stretching or even cutting the external cutaneous nerve might be 
advisable if other measures fail. The nerve could be easily reached 
at the anterior-superior spine of the ilium. 

F. Savary Pearce saw the same condition in a woman who had 
sepsis and had been subjected to operation upon the bladder and 
womb. In his case the middle cutaneous nerve of the thigh appeared 
to be alone involved. 

Sailer has made the diagnosis in 2 other cases since his report 
on the subject. 

"SMiarton Sinkler saw 2 cases of this disease. One patient was 
a woman who recovered several months later. The second case 
was a patient who suffered injury in a railroad collision. Intense 
burning pain was experienced in the distribution of the nerve. 

McCarthy’s case was a man, aged forty-eight years, who suffered 
for several j^ears with an uncomfortable creeping sensation over the 
anterior and external surface of the right thigh. The left thigh also 
became affected. For nine years he had worn a heavy truss to con- 
trol a bilateral inguinal hernia. There was anesthesia to the strong- 
est faradic current and changes in temperature and touch sensation, 
and there were vague, uncomfortable paresthetic sensations over 
the ahtero-external surfaces of the thighs, extending to a few inches 
above the patella. F. X. Dercum believes that these cases are 
not uncommon and that the condition is a neuralgia of the external 
cutaneous nerve of the thigh. 

Chipault has operated on 3 cases with great improvement of 
the symptoms. As this nerve is only sensory, resection would only 
cause loss of sensation in the part supplied by it. Mauclaire and 
Wondsbeck also obtained excellent results from, resection of the 
nerve. 

Gordon (1900) in his report states about 100 cases have been 
reported since lloth’s and Bernhardt’s papers in 1S95. Gordon’s 
patient was a neurasthenic man, aged forty-five years, who had 
tj^phoid fever four years previously. He began to suffer intense 
pain in the region of the fourth sternocostal articulation during con- 
valescence. At the same time pain appeared in tlie antero-cxtcrnal 
and posterior surface of the left thigh. The pain was present for 
two years. He complains of a burning sensation over tlie antcro- 
cxlcrnal surface of the upper two-thirds of the thigh from the ante- 
rior-superior spine of the ilium down and over the posterior surface 
of the upjier third, from the crest of the ilium down, covering the 
external surface of the buttock. The tactile sensation is much 
diminished, ^^^lcn he walks tlie burning sensation is associated 
witli pain, the pain appearing after he has walked for a few minutes. 
Pinching and rubbing are extremely painful. The thermic sensa- 
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tions are normal. In Gordon’s case intermittent lameness (Cliarcot- 
Goldflam) was present; this is usually due to some constriction or 
obliteration of the arteries of the affected limb when it occurs in 
aged people. Several nerves, including the posterior branch, as well 
as the anterior branch of the external cutaneous nerve, and the 
cutaneous branches of the crm-al nerve were involved in Gordon’s 
case. He concludes with a discussion of the atypical features of 
his case and a consideration of the etiological factors. Potassium 
iodide and massage seemed to help, although he insists that excision 
of the external cutaneous nerve is the only treatment for a case of 
genuine meralgia paresthetica. 

Price’s case (1909) occurred in a white married woman, aged 
thirty-one years. Her symptoms began when she was two months 
pregnant. She complained of sharp or cramp-like pain occasionally 
on the outer surface of the thigh, with paresthesias over the same 
area, particularly “numbness.” There was some tenderness on 
pressure. The pain was made worse by walking and at times the 
pressure from the clothing caused discomfort. There was loss of 
pain sense and diminution of tactile and temperature sense. He - 
treated her with hot fomentations locally, aspirin internally, rest, 
galvanism— resulting in prompt improvement. Wien she again 
became pregnant the trouble returned. At four months she mis- 
carried and the paresthetic symptoms again disappeared under 
treatment. She had several miscarriages, but Price does not men- 
tion whether syphilis was present or not. 

White’s (1906) patient was a man, aged fifty-five years. He com- 
plained of tingling of the outer lower two-thirds of the right thigh; 
there ivas a dull, deep pain or ache at times. These sensations ceased 
on sitting or lying down. The middle cutaneous nerve was not 
involved in his case. 

H. C. Baum and H. Goldenberg, physicians, suffered from this 
disease. Baum (1906) said he personally suffered from this condi- 
tion for eleven years. He had seen 2 other cases exactly like his. 
He complained of a perverted sensation; sometimes there was formi- 
cation, or prickling, or a sensation of heat or intense cold; there was 
no anesthesia. He always felt worse when fatigued or ill of any con- 
currence. 

Hyde thought hypertrophy of the prostate might be a factor in 
some cases. 

Hirsch’s (1896) case was a man, aged fifty years, who had had 
syphilis eighteen years ago, and indulged in alcohol liberally. This 
man was exposed after a shipvTeck and a considerable weight had 
been borne by one leg for about an hour. The man complained of a 
“burning cold.” He was free of these sensations at night or while 
reclining or sitting. There was no change in the electrical reaction 
and some diminution of thermal sense was present. 
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Conclusions. 1. Six cases of Roth’s or Bernhardt’s meralgia pares- 
thetica are reported in this paper— two woman, two men, and two 
young boys. 

2. There are probably 135 cases of this interesting affection 
recorded in the entire literature. 

3. The etiologj’’ is not settled. Infection, strain and persistent 
continued slight trauma have some bearing and influence on the 
appearance of this condition. 

4. Treatment depends on the cause, if that can be discovered. 
Rest and avoidance of the usual occupation that traumatizes the 
front and side of the thighs, excessive walking, jumping or continued 
standing should be avoided. 

A list of references of the more recent articles published on this 
subject is appended. 
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CHEONIC TUBERCULOSIS OF THE KIDNEY.i 
By Edwin Beer, M.D., 

NEW TORK CITT. 

This subject was selected for my paper of the evening because it 
seemed to me that it would make an appeal to a general audienee. 
I welcomed the opportunity to present a review of this subject to 
you, as my experience has shown me that the profession does not 
fully appreciate the clinical picture of renal tuberculosis and the 
great importance of its earliest recognition, when still localized to 
one kidney. Before an audience of this character I naturally shall 
not go in great detail into many of the refinements in diagnosis and 
treatment that have developed in recent years, and even if I fail 
to tell you anything particularly new, I feel sure I shall have 
reawakened your interest in the subject under discussion and per- 
haps helped you to recognize cases of this disease. 

There has been a growing tendency to call experts to make the 
diagnoses when the patient’s symptoms fail to respond to treatment, 
and ultimate reliance on the expert has undoubtedly interfered with 
the general practitioner’s independent and early recognition of renal 
tuberculosis. One can readily understand the practitioners’ atti- 
tude, based as it is on their unwillingness to admit tlieir inability 
to treat such slight sjmptoms as most patients present in the early 
stages of renal tuberculosis. But in fairness to the patients, why do 
they persist so long in blind treatment of these cases without arriving 
at a definite diagnosis? In the tjTJical cases the expert should not 
l)e required to make the diagnosis, but his work becomes absolutely 
necessary in deciding which kidney, or whether both are diseased 
or not. 

There is probably no disease which surgerj" has done more to 
clarify in cverj' detail than renal tuberculosis. Its pathology, its 
diagnosis and its treatment have all been placed on a firm founda- 
tion by the siugeons; and as it is unfortunately a very frequent renal 
disease, in fact the most frequent renal disease that requires removal 
of a kidney, siwgerj' can be proud of its accomplislunent. Many of 
the profession in all lands have contributed to this study. I need 
mention only such names as Gross, Stcinthal, Morris, Guyon, 
Tufiicr, Israel and Brown to emphasize the international cooperation 
that has helped to clarify our views on clironic renal tuberculosis. 

The ^^ew that chronic tuberculosis of tlie kidney usually began 
as a unilateral affection' secondary to some other often inactive 
focus only gradually gained acceptance. Pathologists who saw the 

' A CIiuic:il l.octurc dcliverud before the WniTio County Medical Society, Detroit, 
Midi., January 17, 1021. 
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end-picture of tins disease, with tuberculous deposits in both 
kidneys, in the ureters, in the bladder, perhaps also deposits in the 
prostate, vesicles, epididjones, not to mention more distant foci 
in tlie lungs, meninges, joints, bones, etc., were slow to accept the 
new teachings, based on surgical experience and a few small series 
of autopsies. Now it has become our daily experience that these 
kidney deposits are the only active disease, and if a nephrectomy 
is performed the patient is cured and rid of his active tuberculosis. 
This marvelous change in the conception of the pathology of chronic 
renal tuberculosis in contradistinction to acute and subacute 
miliary tuberculosis is based entirely on surgical experience of the 
last forty years, and more especially on the work of the last twenty 
years. With this change in the conception of the disease the import- 
ance of early diagnosis became all the greater, and nowadays, with 
the aid of the cystoscope and the laboratory, suspicious cases are 
carefully investigated, so that the surgeon is seeing more and more 
patients in the early stages of renal tuberculosis than ever before. 
Still even at this date many patients suffer for months before their 
condition is realized. In going over a series of well over 100 cases I 
find that nine to twelve months have elapsed from the beginning 
of the typical symptom-complex until the real condition was defi- 
nitely diagnosed. 

Though chronic renal tuberculosis occurs at all ages it is most 
common in the third and fourth decades, that is between the 
twentieth and the fortieth year. It is much less common before the 
twentieth and after the fiftieth years, though we have seen a number 
of cases in young children and at least 10 cases in patients over the 
fiftieth year. This agrees fairly well with other large series that 
have been published except in the slightly greater frequency after 
the fiftieth year. 

As far as sex is concerned males have slightly outnumbered 
females. In this regard American data seem to vary from those of 
our European colleagues. Braasch finds males 63| per cent to 36| 
per cent females afflicted with this disease, whereas Wildbolz^ quot- 
ing the figures of European writers, says males are less frequently 
affected than females in the ratio 1 to 2. If the autopsy data are 
taken as criteria, rather than the operative data, it woxdd seem that 
even in Europe the male is more frequently afflicted than the 
female. The diagnosis formerly was made more readily in the 
female, and perhaps that accounts for the contradiction between the 
published incidence in the two sexes. Of the cases that come to 
operation the right kidney is more often involved that the left, 
possibly because of its greater mobility. Unfortunately at least 10 
per cent of cases come to us when both kidneys are involved in 
tuberculous disease and at a stage when no radical procedures are 


“ Chimrgie d. Nieren tuberkulose, 1913. 
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justifiable. In this our experience agrees fairly well with published 
reports (11 per cent to 14 per cent). ■ 

To grasp the sjTnptomatologj’- of chronic tuberculosis of the 
kidney it is essential to understand the main pathological features 
of this disease. Practically all cases are hematogenous in origin, 
being secondary deposits ^ough the blood stream. Very rarely 
is the involvement ascending and only (in my experience) secondary 
to prostatic tuberculosis which has led to involvement of the bladder, 
dilatation of the ureters, followed by ureteral tuberculosis, tuber- 
culosis of the pelvis and kidney or kidnej'S, the disease being less 
advanced in the upper urinary tract tlian lower down. In a large 
series of cases occasionally one sees a beautiful demonstration of 
the hematogenous deposit limited to one pole of a kidney, through 
an accessory artery to which Israel called attention years ago. 

For many years there has been considerable dispute as to the 
primal^'' renal focus, but gradually as surgeons are recovering speci- 
mens of earlier and earlier disease it has become more and more 
evident that in the majority of cases the first manifestation of the 
disease is in one of the papillae of tlie kidney. Whether it starts 
near the base of the papilla or near its tip cannot be determined, 
though it would appear that both are favorite sites for the deposit 
of the tubercle bacillus. Kuester, Oraison, Rovsing, Wildbolz 
(Wildbolz, p. 26)’ as well as we have very rarely seen a tuberculosis 
of the pelvis as primary deposit (L. Buergers^ case. L. S.). Twenty 
years ago this was not accepted by investigators, because at that 
time more advanced cases, cases with extensive caseation, were 
being operated upon. As the papillary involvement progresses there 
is extension both into the cortex and into the calices and main pelvis. 
The bacilli appear to break into the vascular channels as they pro- 
duce necrosis and caseation, and are carried toward tlie cortex 
producing tubercles, and discrete abscesses which both arc often 
found directly under the capsule or separated therefrom by a thin 
layer of degenerated parenclijuna. These shut off depots in the 
parenchjTna of tlic kidney which do not communicate with tlie 
pelvis, probably rarely give symptoms until they perforate into the 
pelvis or into the perinephric space, which latter is a rare occurrence. 

On the other hand the important extension of the papillary tuber- 
culosis is toward the calicos, the pelvis, the ureter and the bladder, 
and in these cases we get the tj-pical symptoms of the disease. 
Ulcers and tubercles develop in the calices and the pelvis, as well 
as in the ureter, especially in its upper and lower ends, and finally 
the bladder is involved in the tuberculous process. With the inllara- 
matory changes in the pelvis, the ureter and the bladder, thickening 
of the walls of these organs takes place and not infrequently strict- 
luc formation with obstruction to the outlet of the kidney secretion. 


’ V. nnte. 


* L. liiKTRcr. 
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Not infrequently one sees reparative processes in these tuberculous 
kidneys, as evidenced by extensive scar formation in a calyx which 
has shut off an abscess or a tuberculous cyst either near the base of 
a papilla or in the cortex of the kidney, after destruction of a papilla. 

In other cases the caseation has gone so far that little or no 
parenchjnna is left and only a pultaceous or partly calcified mass, 
more or less of kidney shape, persists. If the stricture formation 
in the ureter is marked, pyonephroses develop, occasionally though 
rarely only a hydroneplnosis. If secondary infection is superadded 
we see all the changes associated with acute or chi’onic pyelonephritis 
added to the picture of renal tuberculosis; occasionally even calculi 
complicate the picture. 

As the process in the parenchyma progresses the perinephric 
tissues almost regularly undergo inflammatory changes, with or 
without miliary abscess formation and absorption of perinephric 
fat. At times a massive perinephritis develops which envelops the 
kidney in a shell of inflammatory tissue of great density and 1 cm. 
or more in thickness. 

It is evident from this superficial sketch of the pathology that 
two processes appear to be going on side by side, destruction and 
protective repair, similar to what is seen in tuberculous disease in 
other organs. Unfortunately, however, the destructive processes 
regularly gain the upper hand, and though kidneys are occasionally 
seen in which extensive calcification or hydroneplmoses with com- 
plete parenchymal absorption have resulted, or empty shells of 
kidneys which may have discharged their caseated parenchyma 
tlirough rigid open ureters, these abortive attempts at Nature’s 
cure are so rare that one cannot expect in any given case even such 
a measure of success from a waiting policy. 

As the tuberculous process in the kidney begins usually in the 
papillary zone the patients generally present'a rather uniform sjonp- 
tom-complex which possibly varies with the natural immunity of 
the patient, expressed in his or her reparative processes as Just out- 
lined. No matter what the termination of the disease, whether it 
end in hydronephrosis, pyonephrosis, stricture of the ureter, peri- 
neplu’itis with abscess, secondary pyelonephritis (non-tuberculous 
or not), I am under the impression that a careful search of the his- 
tory will present almost always a rather uniform picture of shorter 
or longer duration, which is so clear-cut as to be almost diagnostic. 
When we compare the value of the patient’s history of his troubles 
in gastric or duodenal ulcer witli that of the history in the cases 
under discussion, I am inclined to the opinion that renal tuberculosis 
gives a more definitely diagnostic train of symptoms than ulcem in 
the above-mentioned organs. 

The strilving sjnnptoms of the typical cases are: 

1. Frequency (and urgency) of urination. 

2. Pain on urination. 
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3. (a) Pyuria (albuminuria). 

4. (b) Hematiuia. Pain in the lumbar region. 

These sjonptoms usually develop insidiously, gradually increasing 
in severi^-. Occasionally, however, their development is very 
sudden— out of a clear sky, as it were, (described later on.) 

1. Almost all patients complain of frequency of urination shortly 
after tlie beginning of the disease, and though there are occasionally 
periods of remission, the old symptom recurs to annoy the patient. 
As these cases often excrete an increased amount of wine their 
frequency is due in a measure to the polyuria in greater measure, 
however, to the local irritation of the disease. This annoying fre- 
quency may become so marked and the bladder control so impaired 
that a condition of pseudo-incontinence results. In fact, several 
cases that have come to us in the young had been under treatment 
for long periods as cases of enuresis (both night and day). This 
frequency may be so marked (every ten to fifteen minutes) as to 
prevent sleep, and as it is usually assoeiated with marked urgency 
and pain the patients may suffer absolute torture. 

2. The character of the pain on urination as well as its location 
seems to vary. Many patients complain of a burning or pricking 
sensation either in tlie deep urethra or near the meatus; others 
again have localized the pain at the neck of the bladder. In some 
tlie pain may be most marked as the bladder is emptied, when they 
become excruciating, often bringing tears to tlie patient's eyes. 
Anodjmes are often required in these cases. 

3 (a) Pyuria is an early symptom and the freshly voided urine 
with its finely distributed flocculi of pus cells produces an almost 
characteristic looking, delicate cloudiness. Whether absolutely 
clear, brilliant urine, as has been repeatedly declared, can be 
recovered in cases with involvement of the papillai or pelvis I doubt, 
though it can readily be seen that such specimen might readilj'^ be 
voided when the process is not in free communication with the 
excretory channels. It cannot be emphasized too often that it is 
only when the tuberculous process extends into the excretory 
channels that the characteristic sjonptoms develop. In fact, one 
often secs extensive renal tuberculosis shut off in the parenchjTna 
which has produced only transient sjmiptoras of liladder irritability, 
succeeded by apparent perfect health, only to suddenly flare up as a 
fresh extension into the excretory' channels develops with tlie pro- 
duction of sjTnptonis of \'iolent vesical involvement. In the litera- 
ture a remarkable stress has been placed on the presence of a pre- 
monitory albuminuria. Albiuninuria is regularly present wlien 
there is a pyuria and its significance is far outweighed by the recog- 
nition of the pyuria. Whether a really “premonitory' albuminuria 
exists prior to the pyuria, that is prior to the extension of the disease 
into the excretory channels, I have not been able to convince myself. 
Still, it must be admitted tliat at this stage of the disease such an 
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albuminuria is easily understandable and all mild persistent and 
unexplained cases of albuminuria should be regarded with some 

suspicion. , 

3 (6). Hematuria varies greatly in these cases. There ireqiiently 
is a slight admixture of blood in the purulent urine and well mixed 
with the same. Other cases pass a few drops or a small amount of 
fresh blood at the end of micturition as their bladders contract. 
Severe renal hematm'ia, as the first sjuuptom in the disease, is an 
infrequent occurrence in our cases. 

4. Pain in the kidney region, at times radiating along the uretm*, 
has been much less frequently noted in our series than in the earlier 
published series. Some authors (Wildbolz, etc.) believe that pain 
in the kidney region antedates the symptoms of cystitis in 43 per 
cent of cases. In looking over the records of the more intelligent 
patients it is quite surprising how regularly they failed to refer any 
of their symptoms to the Iddney region at the stage in which the 
bladder sjunptoms were their chief complaint. 

It is remarkable how regularly case after case of renal tubercu- 
losis complains of these characteristic sjunptoms and without any 
extensive questioning describe the above picture of bladder irrita- 
tion, cloudy urine, perhaps hematuria, perhaps pain in the kidney 
region. They almost invariably report months of local treatment 
with no effect, though occasionally slight temporary improvement 
has been noted, only to relapse into a condition of greater distress 
than existed before the period of apparent improvement. While 
these are the typical cases, and while their history should suggest 
the correct diagnosis, which can be confirmed by the proper urinary 
examinations, there are numerous atypical cases, most of which 
undoubtedly commence in the above way and then gradually 
become quiescent or masked, while others, which is unusual, appar- 
ently fail to notice the usual symptoms of bladder irritation or by 
the time they seek medical aid have forgotten that period of their 
trouble. 

These atypical cases are much more difficult to recognize and 
often baffle an expert urologist for some time. Some of these cases 
start as a massive hematuria, with or without ureter colics as the 
very first symptom, and this may rarely be so severe as to require 
transfusion and even nephrectomy. On the other hand the severe 
bleeding may cease and then the regular picture of the typical cases 
may develop. 

In some cases the reparative and thickening processes, especially 
if they occur in the ureter, exclude the disease from the excretory 
passages, and after a brief period of vesical irritation ail the symp- 
toms cease as either a pyoneplirosis or a hydronephrosis develops 
above the closed-off ureter. If the process becomes closed off by 
stricture formation at one or more calices a similar cessation of 
sjmptoms may ensue, but sooner or later as the disease recrudesces 
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a rupture or an extension into the pehns takes place and suddenly 
all the sjTnptoms of the tj^pical cases are in evidence. In still 
another type where a mixed infection has developed the symptoms 
of the superadded infection, whether it be Bacillus coli or not, may 
so dominate the picture that one does not even suspect the diagnosis 
of tuberculosis until the kidney has been removed. 

The same applies to some of the cases in which stone complicates 
the chronic tuberculosis. Another, a fourth, atypical development 
is that associated with perinephritis, especially the hj^ierplastic 
and suppurative tj^ies of perinephritis. Fortunately these are 
unusual and tlie diagnosis may not be made until some of the peri- 
nephric tissue is placed under the microscope. In all of these 
atjTiical cases except those with massive bleeding as the initial 
sjTnptom one is more liable to feel a kidney tumor than in the tj-pical 
cases. 

Having the history of a typical case, or of a case that has once had 
sjnnptoms suggesti^'^e of renal tuberculosis, the first step in con- 
firming the diagnosis is the search for tubercle bacilli in the cathe- 
terized urine. From our experience there is no doubt that in the 
majority of cases of pjmria due to tuberculosis the tubercle bacilli 
can be. found, if careful and repeated search of the properly stained 
sediment is made. In very advanced cases with thick pmulent 
urine the tubercle bacilli may be so few and far between that they 
cannot be found. The literature abounds in papers dealing with 
the difficulties offered by tlie presence of the smegma bacillus, but 
in our experience we have had no trouble in recognizing the typical 
grouped tubercle bacilli and have not confounded it with the 
.smegma bacillus, which is so rarely if ever seen in the catheterized 
bladder specimen. In our experience over 70 per cent of the cases 
showed the bacillus of Koch, and if repeated search had been made 
the percentage would have been much higher. With the develop- 
ment of cystoscopic interpretation one often makes a definite diag- 
nosis before the search is completed, and in these cases, the kidney 
liaHng been removed for tuberculosis, further study of the urinary 
sediment is of no great value and consequently abandoned. In 
those cases in which the kidney has been excluded (autonephrec- 
tomy), or in which urine is brilliant and clear, the inoculation of a 
guinea-pig may at times recognize the tuberculous character of the 
process. It must, however, be remembered that a positi\^c guinea- 
pig reaction is at times missed in cases of renal tuberculosis, and 
at other times this test is positive when the patients have a tubercu- 
lous lesion in other organs. A careful analysis of the significance 
of tubercle bacilluria is always necessary ^ On the whole a positive 
smear is, in our c.xiierience, of greater value than a positive guinea- 
pig test. 

‘ Bi-cr, E.; Significance of Ureteral Tul»crc!c BaciJliiria. -Am. Jot'ii. .Mi;t>, .Sc., 
AuKiHt. 1917. vol. cliv. 
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Another very helpful point in the diagnosis is the culture of the 
cathetei’ized bladder specimen in cases of pyuria. As the output 
of tubercle baeilli maj'’ vary from specimen to specimen it is always 
ad\nsable to culture the urine. A sterile pyuria with acid urine is 
common in renal tuberculosis, whereas in all other conditions, 
except perhaps in nephrolithiasis, it is rarely seen. 

Whereas the above data when positive practically invariably 
mean urinary kidney tuberculosis in the female, it must not be 
forgotten that in the male prostatic tuberculosis may rarely produce 
a picture closely simulating that of typical cases of renal tuberculosis 
and tubercle bacilli may be present in the urine. Even an expert 
may find difficulty in interpreting the findings in such a case. 

It will surely be conceded that patients whose symptoms suggest 
the presence of a renal tuberculosis should have their cases studied 
in this way, and so far by the general practitioner. Having made the. 
diagnosis of tuberculosis in tlie urinary tract the need of a urologist 
of experience becomes evident. Some of these cases, in fact too 
many, are referred without the above studies to the general surgeon 
who has had no experience in urological diagnosis, a development 
of the last twenty-five years, and if there is local tenderness and 
perhaps a palpable mass in the kidney region, such a case is operated 
upon forthwith, either a nephrectomy or a nephrotomy being done. 
To operate on any kidney case without attempting to determine 
the presence of an adequate second Iddney prior to the operation is 
nowadays absolutely unpardonable. All these cases should be 
studied carefully by the cystoscopist, who must determine, using 
gas-oxygen anesthesia if necessary where the disease is, and if in 
one kidney whether the second is healthy and adequate. It is up 
to the cystoscopist to rule out prostatic tuberculosis as a source of 
the tubercle bacilluria and it is up to him to diagnose the exact con- 
dition of the diseased kidney and to determine that the second 
organ is not tuberculous. 

Fortunately all these things can be done with great accuracy. 
Experience has proved conclusively that the lesions in the bladder, 
the edematous ureteral meatus, its more or less rigid walls, the 
adjacent polypoid (or pseudopapillomatous) edema, its retraction 
as the ureter becomes thickened, the ulcers and the tubercles about 
the involved ureter produce a picture which is sufficiently char- 
acteristic to make the diagnosis. In 1907 Rovsing® made the state- 
ment that occasionally the bladder involvement is about the ureter 
meatus of the healthy kidney. Personally in hundreds of cases 
examined by me this has never obtained. In view, however, of this 
publication it is advisable to collect ureteral specimens whenever 
possible and confirm the presence of pyuria and tubercle bacilli on 
the side that is chiefly involved in the bladder disease. The use of 
indigo carmine is invaluable in this work, not only as an aid in 


Arch. f. Klin. Chirurg.41907, Ixxxii, 10. 
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locating the ureters in diseased, contracted bladders, but also as an 
index of the relative function of the two kidneys; usually the dis- 
eased kidney excretes a less concentrated stream of indigo than its 
healthy fellow. In the strictured ureter cases it may be impossible 
to collect a specimen on that side and by exclusion of the other 
kidney whose urine is normal plus the local findings one decides 
that the tuberculosis is on the strictured side. On many of tliese 
cases careful observation will detect a weak little bluish stream trick- 
ling out of such a strictured ureter. 

Before this audience it is scarcely advisable to go into extensive 
details concerning the cystoscopic picture in these cases. There is, 
however, one misconception that should be corrected. It is generally 
thought that the urine laden wdth bacilli infects the mucosa of the 
bladder and produces ulcerations which lead to exudation. This is 
higlily doubtful. It is more likely a lymphatic submucous involve- 
ment with production of tubercles, and these gradually break down 
into ulcers. I have excised such tubercles from the lips of a mreter 
meatus and w'eeks later prior to nephrectomy found the excised 
areas smoothly covered -with healthy mucous membrane, which 
would hardly have happened if the urine infected the mucosal 
surface' as usually thought. 

In tlie tjTiical cases the specialist will be able to clarify the 
clinical picture and confirm the diagnosis. Rarely he will have to 
resort to other aids than those already mentioned, such as the 
roentgen ray of the urinary tract which in advanced cases may 
show* verj' definitely, irregularly thickened or calcified areas in the 
kidney region. Pyelography, I believe, is contraindicated and 
unnecessary in these cases. It is still a moot question whether diag- 
nostic doses of old tuberculin should be used in particularly obscure 
cases. There is no doubt that indiscriminate use of tuberculin may 
harm. On my service it is used only as the last resort prior to 
operation and occasionally has given valuable information both by 
increasing the output of bacilli, which had not been found prior to 
the injection of tuberculin, and by producing a focal reaction in the 
diseased organ accompanied by fever. With the general improve- 
ment in cj’stoscopic and laboratory W'ork the use of tuberculin has 
become less and less frequent, and in the future it will be used 
exceptionally." 

Despite the most careful preoperative study one occasionally is in 
doubt as to wdicthcr one is dealing wdth a renal tuberculosis, and as 
the operative indication in this disease is a nephrectomy, one must 
confirm the diagnosis on tlie operating table. Today many of these 
cases come to the operating table at a stage when tlie microscopic 
external appearance of tlie kidney is that of a normal organ. If the 
ureter is thickened it is highly suggestive in a case of sterile renal 
pyuria with negative roentgen ray, tliat one is dealing with a tuber- 

* Boer, K-: Use of Tubcmilin in the Diapno^is of Obscure Conditions in (he 
Genito-urinno’ Sj-stem, New York Med. Record, October II, 1D13. 
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culous kidnej’-, the history having been typical. Still before remov- 
ing such an organ it may be necessary to do a nephrotomj'^ and 
prove the presence of a tuberculous lesion (and exclude a uric acid 
calculus). Again, in some particularly difficult cases it may be 
necessary to expose both Iddnej’-s and by palpation of the ureter 
and examination of both Iddneys decide which is diseased or whether 
both are diseased. With experience in cystoscopic work it is becom- 
ing less and less necessary to make the diagnosis on the operating 
table under either one of the above conditions. In recent years 
careful preoperative study has invariably sufficed to clarify the 
diagnosis. 

Treatment. As renal tuberculosis may be part of a more general 
tuberculosis, before advising the only treatment that is of avail, 
namely, nephrectomy, it is essential to make a most thorough 
examination of tlie patient. Patients with pulmonary tuberculosis 
should be operated upon under gas-oxygen. If the disease in the 
chest is advanced and active operation is inadvisable. The same 
anesthesia should be used in decrepit or weakened patients. Spinal 
anesthesia will probably meet the same indications. I have used it 
successfully in this type of case. 

In about 10 per cent of our cases the disease of the ureter has been 
very extensive producing strictures, in these the aseptic nephro- 
ureterectomy described recently® was rather regularly done. It is 
very strffiing to see how all the irritative symptoms cease directly 
after the operation and how the urine becomes clear at once. In the 
other 90 per cent we do a typical nephrectomy-remove a few 
inches of ureter, carbolize the stump, drop it back and close the 
wound with a tube drain. No great advantage has been seen from 
filling the wound with saline and closing it completely. In a series 
of 100 cases in which nephrectomy was done the mortality has 
been 2 per cent, and but for an error in interpretation it might well 
have been half of that. Evidently the operative risk is not serious. 

Manj'' series of end-results have been published. Braasch’s® monu- 
mental work is the most recent publication of a large series from the 
Rochester Clinic, and it deserves careful study. His data show 
complete cure in 60 per cent; recovery 80 per cent; i. e., deaths 
within five years of operation, 20 per cent. This corresponds fairly 
well with the experience of others. Patients who can take care of 
themselves have a better chance than the laboring classes. About 
70 per cent of the former seem to be definitely cured and perhaps 
50 to 55 per cent of the less fortunatel 5 ’' placed. It is more than 
likely that with earlier recognition of this disease earlier operation 
will give even better end-results. If we turn to the end-resulte of 
non-operated cases as presented to the German Urological Society 


* Beer, E., and HjTnan, A.: Progress in Nephrectomy, Jour. Am. Med. Assn,, 
October 30, 1920, vol. Ixxv. 

* Surgical Renal Tuberculosis; The Prognosis, Am. Joto. Med. Sc., Januarj% 
19?0. Verbandl. d, Dcutsohen Gesellschaft I. Urologie, 1912, 
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by Wildbolz (p. 108) we find that in 316 non-operated cases only 
20 per cent lived longer than five years 4“ 

Such data teach very definitely that a tuberculous kidney should 
be removed as soon as the diagnosis is made and while the disease 
is still unilateral. Today in close to 10 per cent of the cases when 
first examined the disease involves both kidneys, pus and tubercle 
bacilli being definitely found in the secretion of each organ. If 
nephrectomy of the more diseased organ is done I have never seen 
any real gain to the patient, and it is my belief that the cases in 
which marked improvement has been reported may not have been 
bilateral renal tuberculosis. In a paper on the significance of ureteral 
tubercle bacilluria.^^ I have called attention to some of the factors 
which may underly a mistaken diagnosis of bilateral tuberculous 
disease when the disease is unilateral. Moreover, when both 
organs are definitelj^ diseased it may be difficult to decide which 
one is causing more trouble and which one is more diseased. 

Functional tests will not regularly help in making this distinction. 
If one organ delivers practically pure pus and little urea, and is, 
moreover, a useless sac producing disturbance, its removal may 
benefit the patient even though the second kidney be diseased and 
its tuberculosis be uninfluenced. Braasch reports 13 deaths within 
one and a half years follovdng nephrectomy in 16 patients with 
bilateral disease, and in a scries of 62 cases Israel found tliat about 
70 per cent had died shortly after the nephrectomy. 

After the removal of the kidney in unilateral involvement the 
patient unfortunately is not cured and well. There is always some 
tuberculosis left in the urinary tract which Nature usually takes 
care of, provided the patient leads a well-regulated existence. The 
general hygiene of these patients must be supervised and their 
resistance carefully built up by nutritous diet and fresh air. 

Another difficulty which these patients present is the formation 
of a sinus (in at least 10 per cent of cases) in the lumbar wound which 
may take months to lical. These sinuses seem to develop in a 
definite number of cases even though the operation has been abso- 
lutely aseptic and no tuberculosis material has been split. These 
sinuses are usually sj)okcn of as ureter sinuses, but I believe this is 
a misnomer, as I have seen them repeatedly even when the ureter 
and kidney have been removed in one piece. At times the whole 
lumbar wound breaks down with tuberculosis some five or six weeks 
after tlic nephrectomy, and then has to be laid wide open, hly 
c-xpcricnce has suggested to me that we are dealing in these slow- 
healing postoperative wounds with a tuberculosis due to a tubercle 
bacteremia induced by the operative manipulations. Attempts 
to pick up the tubercle bacillus in the circulation during the opera- 
tion have, however, regularly failed dc,spitc the use of guinea-pigs. 
Improved or modified technic will probably be more successful. 


WiUltxilz: Ibid. 
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Another condition that may seriously trouble these patients 
after nephrectoniy is the persistence of bladder symptoms with 
or without hematuria. Fortunately these symptoms gradually dis- 
appear in the majority of cases, but in others they plague the patient 
and they can see no benefit following the operation. All sorts of 
remedies have been suggested for these cases from Rovsing’s car- 
bolic acid to Marion’s lactic acid bacillus milk injections. Person- 
ally I have seen the best results when using sandalwood oil and 
cj^stoscopic high-frequency cauterization of the usually extensive 
bladder ulcers. 

Before closing this brief and rather superficial review of the most 
striking features of chronic renal tuberculosis, I must say a word 
about the complications that develop in other organs in those 
patients that die either after the operation or unoperated. Experi- 
ence has shown that after nephrectomy those patients who are 
destined to die develop complications usually within a year of the 
operation and die as a result of these complications. Whether the 
dormant processes in other viscera are activated by the operative 
procedure or whether the operative, trauma produces a bacillemia 
has not been proved. Both factors probably play a part. The fre- 
quency of a subacute miliary tuberculosis following the operation, 
in the 20 per cent that do not live longer than two years must be 
borne in mind. We have seen several cases of tuberculous meningi- 
tis within a few months of the nephrectomy, but as autopsies were 
not performed it was not known whether this was part of a miliary 
tuberculosis or not. Careful studies have shovm that pulmonary 
tuberculosis, tuberculosis of the second kidney often unrecognized at 
the time of operation and miliary tuberculosis contribute fo the 
death-toll during the first and second years following the nephrec- 
tomy. In those cases of renal tuberculosis which for one reason or 
another did not come to operation, the data at hand suggest that 
renal insufficiency, general amyloid disease due to chronic suppura- 
tion and pulmonary tuberculosis lead to the fatal issue. Miliary 
tuberculosis seems to play less of a role than in the postoperative 
cases. This naturally leads to the conclusion that in doing a nephrec- 
tomy one should traumatize as little as possible, so as to avoid 
driving bacilli into the circulation. 

If during the next generation the developments in the surgery 
of renal tuberculosis progress as remarkably as they have during tlie 
past twenty years, patients will regularly come to the operating table 
in the earliest stages of their trouble and their chances of permanent 
relief will thereby be markedly improved. As we have seen the 
operative risk is low, and the mortality during the first years after 
the operation is still much too high. Earlier diagnosis and earlier 
operation followed by better postoperative care will surely lead to 
better end-results, and with generous cooperation we look forward 
to a future accomplislunent of which we all shall be proud. 
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Principles op Bacteriology. By A. C. Abbott, M.D. Professor 
of Hygiene and Bacteriology, and Director of the School of 
Hygiene and Public Health, University of Pennsylvania. Tenth 
edition, thorouglily re\nsed, with 121 illustrations, 31 of which 
are colored. Philadelphia and New York: Lea & Febiger, 1921. 

A NEW edition of this well known and useful handbook of bac- 
teriology needs but little co mm ent in this journal. But few changes 
have been made since the ninth edition. Fuller consideration of the 
hydrogen-ion concentration of media and tlie Spirochetacea; are the 
tvm chief additions, together with several pleasing pictures of the 
Pathfinders of BacteriologjL 

E. B. IC. 


Dise^vses of the Skin. By Onn'ER S. Ormsby, IM.D., Professor 
and Head of the Department of Skin and AYnereal Diseases, Rush 
Medical College (in affiliation witli the University of Chicago); 
Dermatologist to the Presbyterian, Saint Anthony’s and West 
Suburban Hospitals, and the Home for Destitute Crippled Chil- 
dren; Consulting Dermatologist to the Orphan Asylum of the 
City of Chicago; Member of the American Dermatological Asso- 
ciation and of the Congress of American Physicians and Surgeons; 
Corresponding Member of the Section of Dcrmatolog}* of the 
Royal Society of Medicine, London. Second edition. Pp. 1106; 
445 engravings and 4 plates in color and monoclirome. Philadel- 
phia and New York: Lea & Febiger, 1921. 

Dr. Ormsby has made a thorough and complete revision of his 
book. Diseases of the Skin. Altliough four hundred pages h<avc 
been rewritten and fifteen new diseases described, the size of the 
volume remains the same. This has been accomplished by the 
elimination of everything superfluous and by concise description. 
The excellence has been maintained throughout. 

The classification has been amplified notwithstanding the number 
of chapters remains the same. ISIaclvce’s dosage and a chart descrip- 
tive of his method have been added. IMany important references 
have been included enhancing the value of the work to those desiring 
research. 
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Numerous engravings and monocliromes have been removed to 
make room for those more practical and artistic. Tlie present 
volume contains one hundred and forty-turn more engravings than 
the former. 

The advances in syphilis are fully recorded. Among the new dis- 
eases described are the following: Keratolysis exfoliativa; follicu- 
litis ulerytliematosa reticulata; vaselinomata; chondrodermatitis 
nodularis chronica helicis; precancerous dermatoses; nocardiosis 
cutis; Vincent’s disease; periadenitis mucosa necrotica recurrens; 
atrophy of the mucous membrane of the tongue and mouth. 

Dr. Ormsby is to be congratulated on the excellence of his work. 

F. C. K. 


Tuberculosis amj How to Combat It. By Francis M. Pot- 

TENGER, A.M., M.D., LL.D., F.A,C.P. Pp. 273. St. Louis: 

C. V. Mosby Co., 1921. 

This book is written for the patient, not for the physician. There 
are few books of worth published for the guidance of the patient 
save on two subjects— diabetes and tuberculosis. In these essen- 
tially chronic conditions the possibility of success in treatment 
depends upon the patient himself. 

Dr. Pottenger’s little vohune consists of a summary of his talks 
with his patients. The chapters are brief, each taking up a single 
proposition or very limited phase of the subject which is discussed 
without rambling or deviation. The book can thus be read chapter 
by chapter. The statements are clear and the style concise through- 
out. The tone is optimistic. The subject of treatment from the 
standpoint of the patient is thoroughly covered. Whether or not 
we agree with all of Dr. Potrnger’s views as stated in these pages is 
beside the point. The book is well calculated to stimulate the 
efforts and encourage the perseverance of the intelligent patient. 

R. G, T. 


A Physical Interpretation of Shock, Exhaustion, and Restor- 
ation. An Extension of the Kinetic Theory. By George 
W. Crile, M.D., Senior Consultant in Surgical Research, A. E. F., 
1917-1918; Professor of Surgery, School of Medicine, Western 
Reserve University. Edited by Amy F. Rowland, B.S, Pp. 
221; 120 illustrations. London: Henry Frowde, Hodder and 
Stoughton, 1921. 

This volume presents a summarization of the many researches 
made by the author and his assistants in their laboratories and 
clinic at Cleveland, and of the author’s observations and research 
in this subject during the war. 
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The introduction, in two parts, bears upon the methods of pro- 
duction of shock and exhaustion in the soldier, and upon the coexist- 
ence of clinical phenomena and histologic changes in various organs 
in exhaustion. 

The mechanism of shock, exhaustion and restoration as elab- 
orated by the author is dwelt upon in the summaries of the earlier 
monographs on these subjects, and in addition there are restated 
the principles upon which shockless operations may be performed. 

Further, the author reviews the physical laws upon which he 
bases'][his theories, and develops his further researches upon the 
physico-chemical and electro-chemical considerations and interpre- 
tations of the mechanism of shock. 

Certain clinical phenomena, as fever, exophthalmic goiter, inhala- 
tion anesthesia, tetanus and strychnine poisoning are interpreted 
theoretically in the light of the author’s beliefs. 

Tlie practical application of the kinetic theory in treatment is 
extremely interesting, as to the observations, deductions and sug- 
gestions offered which may be put into clinical practice to the benefit 
of the patient. 

The book is an excellent recapitulation of the well-known ideas 
of tlie author, and the addition of his observations on the battle- 
field adds an extra interest to the always intriguing subject of shock. 

P. F. W. 


1^T)A.AIENTALS OF BACTERIOLOGY. By CHARLES BrADFIELD 
hloRREY, Professor of Bacteriologj’^, Ohio State University. 
Second edition. 171 engra\dngs, 6 plates. Philadelphia and 
New York: Lea & Febiger, 1921. 

In this edition the author supplements the first with tlie more 
recent deiTlopments in Bacteriolog3^ He includes for discussion 
the system of classification as adopted by the American Society 
of Bactcriologj', and tlieir key to the genera of bacteria ; the hydrogen- 
ion concentration method of standardization of media; selective 
action of aniline dyes; the mechanism of invasion of microorganisms 
into the body; the origin of antibodies; and the nature of antigen.s, 
witli a table of antigens and antibodies. 

The book is well written and clarifies some abstruse points which 
are ever stumbling blocks for tlie embryonic bacteriologist. The 
author’s discussion of immunity and hydrogen-ion concentration 
particularly demonstrate this feature. In a clear and concise manner 
lie has taken up the points just emuncrated, and has brought his 
book as much abreast of the times as a texl-book in a growing 
science can be. jMany statements arc followed by examples, which 
may add to their practicability and interest for the student. The 
discussions are brief, serving only as introduction to the .study of 
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bacteriology. The book is a good primer, but should be followed 
with more detailed books for the advanced student, 

A description of the individual bacteria is not included, con- 
stituting a new departure from the usual style of bacteriological 
text-books; so that in teaching the medical student, at least, it 
would not quite.fill routine requirements. There is no detail in the 
book, which may favor the instructor by allowing him to expand 
on any topics which appear of more importance to him. In short, 
if brevity is the soul of wit, then the author has succeeded in putting 
before the bacteriologist, a clear, up-to-date text-book in the funda- 
mentals of bacteriology. L. J. 


SuEGiCAL Clinics of Noeth America. Vol. I, Nos. ii and iii, New 
York and Boston numbers. Illustrated. Philadelphia and 
London: W. B. Saunders Company, 1921. 

These clinic reports are now an established publication and the 
Nos. i, ii and iii are respectively the work of Philadelphia, New York 
and Boston writers. Up to the present, at least, these new climes 
are adhering to the real type of clinical reports, i. e., with the elimi- 
nation of all unnecessary routine data in a case report, which data 
has no bearing at all on the subject. In these numbers there seems 
but one real dereliction of this type. 

The authors are all representative men in their subjects and their 
presentations are all worth careful scrutiny and study. There are 
thirty-four contributors in all to the two volumes, giving the reader 
excellent reading in a small, compact form that can be kept as a 
reference book. E. L. E. 


Essays on Surgical Subjects. By Sir Berkley Moynihan, 

Leeds, England. Pp 253; illustrated. Philadelphia and London: 

W. B. Saunders Company, 1921. 

This book consists of a number of essays or articles that have 
been written and published at various times during the last few 
years. They have been altered somewhat and the statistics brought 
to date. This collection of articles is justified in the eyes of the 
author in that thereby is presented a consecutive train of thought. 

The works of the author need no recommendation. His style 
and diction are always the best, and one reads his sentences with 
at once an appreciation of the valuable facts presented as well as 
the channing style of their expression. It makes most pleasant 
and instructive reading. E. L. E. 
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]\LvmJAL OP OPERATn^E Surgery. By John Fairbairn Binnie, 
M. D., Surgeon to the Christian Church, the Research and the 
General Hospitals, Kansas City. Eighth edition. Pp. 1311,- 1628 
illustrations. Philadelphia: P. Blakiston’s Son & Company. 

The greatest changes in this new edition udll be found in the 
chapters on Thoracic, Abdominal and Plastic Surgerj'^,’ all of which 
have been practically rewritten. The chapter on Orthopedics has 
been thoroughly refused and most of the article on War Surgery 
has been omitted. This voliune contains more material in a smaller 
number of pages than does the preceding edition. 

The constant endeavor is to give aid and guidance to the surgeon 
when he is in trouble, putting emphasis on the unusual rather than 
on the common, as would a text-book. Hence the great space 
allotted to cardiac , surgery, head surgery, retroperitoneal tumors, 
etc. The book is thoroughly up to date and complete in every 
respect. E. L. E. 


Labor.\tory Manual op the Technic of Basal Metabolic 
Rate Determinations. By Walter hi. Boothby, A.M., M.D., 
and Irene Sandiford, Ph.D., of the Mayo Clinic, Rochester, 
Minn. Pp. 117; 13 illustrations. Philadelphia: W. B. Saunders 
Company, 1920. 

The gasometer method of determining basal metabolic rate is 
herein presented ^•e^y clearly and concisely. The book is more 
valuable to the laboratory worker in this line tlian to the clinician, 
who customarily uses the less complicated and sufficientlj’’ accurate 
methods based upon oxygen consumption. W. H. S. 


Tre.\tise on Fracture.s. By John B. Roberts, hi. D., Emeritus, 
Professor of Surgery in University of Pennsylvania GraduateSchool 
ofhledicinc, etc., and Jajies A. Kelly, hl.D., Associate Professor 
of Surgery in University of Pennsylvania, Graduate School of 
hicdicine, Surgeon to St. Joseph’s, ’St. Mary’s, St. Timothy’s and 
the hliscricordia Hospitals. Second edition. Pp. 755; 1081 
illustrations. Philadelphia: J. B. Lippincott Company. 

The text of this second edition has been thoroughly revised to 
meet the needs that we know today govern the results in fractures. 
As an outcome of the war wc have gained enormously in our knowl- 
edge of how to handle broken hones. The authors have fully appre- 
ciated these advances and show us in this work the latest ideas 
and the most modern treatment of fractures. A book of tins type 
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is now absolutely essential for any man treating fractures. Work- 
men’s compensation laws and tlie pajnnent for all hospital accident 
cases have deepened theresponsibility of the one caringfor a fracture. 

The numerous and excellent illustrations do more to present 
the subject properly than does the text unaided. The writers drive 
home the point that tliere is no fixed and dogmatic rule for fracture 
treatment unless it be that the surgeon have great adaptability, 
patience and constant supervision, for responsibility does not cease 
with the mere reduction of the fragments, for then come the most 
important features, namely, how to maintain the reduction and 
return the patient to activity with good function, E. L. E. 


SuEGEEY OF THE UppEK Abdomen. By J OHN B . Deaver, M.D., Pro- 
fessor of Surgery in the University of Pennsylvania; Surgeon-in- 
Chief to the Lankenau Hospital, and A. P. C. Ashhurst, M.D., 
Associate in Surgery in the University of Pennsylvania, Surgeon 
to the Episcopal Hospital. Second edition, Pp. 832; 207 illus- 
trations. Philadelphia: P. Blakiston’s Son & Company. 

The first edition of the work was published in two volumes and 
this, the second edition, has followed the same general plan. Many 
sections have been entirely rewritten, e. g., Gastric Ulcer, Infantile 
Stenosis of the Pylorus, Causes of Death after Operation on the 
Stomach and Duodenum, Jejunal Ulcer, etc. New material has 
been added on Operative Technic, Transgastric Excision of Ulcers, 
Resection of the Descending Duodenum, Surgery of the Spleen, etc. 

A great deal that was obsolete was omitted, as well as extensive 
bibliographical references and statistical tables have been condensed. 
Nearly 100 new drawings have been introduced and now in this 
book of slightly over 800 pages more material is presented than 
was formerly included in two volumes running almost to 1000 
pages. 

The work is an excellent one, as would be expected it from these 
two authors. E. L. E. 


The Diagnosis and Treatment of Intussusception. By 
Charles P. B. Clubbe, L.R.C.P., M.R.C.S., Consulting Surgeon 
to the Royal Prince Alfred Hospital, Consulting Surgeon to the 
Coast Hospital, Sydney, Second edition. Pp. 88. London: 
Henry Frowde, 1921. 

This small clinical review on intussusception, it can hardly be 
called a monograph, as it is not sufficiently complete, contains the 
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author’s experience with this rather rare condition. It contains 
first a general description of the condition, followed by a discussion 
of the anatomy and etiology, succeeded by a description of the various 
varieties that are likely to occur. The diagnosis is also considered, 
but the greater part of the text deals with the treatment of the con- 
dition. The author, to a certain extent, uses intestinal irrigation 
and by quoting a few c^se reports he notes specifically the cure 
occasionally brought about by irrigation. He has operated upon 
253 cases and his operative results seem to be very satisfactory. 

J. H. M., Je. 


Aids to Chemistey. By Williaih Paeteidge, F.I.C., Public 
Analyist of the County of Dorsit. Lecture in Chemistry, King’s 
College, University of London. Pp. 280. New York: William 
Wood & Company. 

This useful hand-book presents in concise form, many useful 
facts in inorganic and organic chemistry. There is, however, no 
practical consideration of the medical aspects of chemistry pre- 
sented. E. B. K. 


CiiEMiCiVi. Pathology. Being a Discussion of Geneeal Patho- 
logy FEOM THE Standpoint' of the Cheaucal Peocesses 
Iewolatjd. By H. Gideon Wells, Ph.D., M.D., Professor of 
Patliology in the University of Chicago, and in the Rush Medical 
College, Chicago. Fourth edition, revised and reset. Pp. 695 
Philadelphia and London: W. B. Saunders Company, 1920. 

The need of a fourth edition of this book within tw'o years of the 
third, points to the rapid growth both of scientific knowledge in this 
domain and of the recognition of its value to clinician and investi- 
gator. A new' chapter on the "Chemistry of Growth and Repair” 
has been necessitated bj' the growing importance of deficiency dis- 
eases and a separate chapter on "Anaphylaxis and Allergy” pro- 
vided. The many c.xccllent features of previous editions, here 
generously reinforced with new material, require no further commen- 
dation in this Journal. E. B. K. 
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Influenza as a Factor in the Activation of Latent Tuberculosis. — 
The incidence of active tuberculosis of the lungs following influenza 
and influenza pneumonias has been the subject of a number of papers 
since the epidermics of 1918-1919, many of these concluding with the 
observation that influenza had no appreciable effects on pulmonary 
tuberculosis, or even stating that the tuberculous were less susceptible 
to acute epidemic influenza than normal individuals. Boisliniere 
{American Revieto of Tuherc., 1920, iv, 534) as early as December, 1918, 
encountered active tuberculosis in a number of individuals who had 
been seized with influenza only a few weeks previously, and who, up 
to the onset of influenza, had never varied from their usual standard of 
health. These cases recalled observations made during the pandemics 
of 1889 and 1890 to the effect that lungs that did not clear up within 
eight to ten weeks after an attack of “la grippe” were in many cases 
actively tuberculous. A census of a group of institutions devoted to the 
case of the tuberculous brought out the facts that from 15 to 20 per 
cent of the new cases of pulmonary tuberculosis presenting themselves 
since the onset of the influenza epidemic in 1918 gave no history sug- 
gestive of a previous lung lesion, and that they had been caused by the 
influenza. Further, the census indicated that the incidence of pulmon- 
ary tuberculosis lias increased to the same extent during that period, 
and from the same cause. As the pathological basis for increased 
incidence of tuberculosis of the lungs following influenza, the author 
cites the acute hyperemia, interstitial edema and serous exudate which 
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according to him accompany even uncomplicated cases as tending to 
break down the protective barriers of a dormant tuberculous lesion. 
He points out that this tendency is much more marked in the instance 
of influenza and influenzal pneumonias than it is in ordinary lobar and 
bronchopneumonias. A second factor is that of lowered resistance, 
based on the negative von Pirquet reaction found during and for some 
weeks after influenza, a condition likewise obtaining in measles. The 
author does not mention the possibility of increased susceptibility to 
primary infeetion as a factor in postinfluenzal tuberculosis. 


Agglutination in Influenza.— Utheim {Jour. Infect. Bis., 1920, .x.\'vii, 
460) studied the sera of patients with influenza as to whether the serum 
of the patient would agglutinate the influenza bacillus obtained from 
the same patient and whether agglutination would take place with 
heterologous strains. The antigen consisted of eultures isolated from 
the nose or throat and suspended in salt solution. After thorough 
shaking, a homogeneous emulsion was usually obtained, spontaneous 
clumping occurring in only one instance. Thirty strains were isolated 
from as many patients and tested unth the serum from these patients 
during different stages of the disease. It was found that 11 gave a 
positive agglutination vnth their own bacilli, 6 in a dilution of 1 in IGO, 
4 in 1 in 60, and 1 in 1 in 20. With the exception of one strain, which 
gave an agglutination of 1 in 40 with 3 sera of other patients, no cross 
agglutination was encountered in any serum tested. The blood of 
9 patients was examined during different stages of the disease; 8 
showed a constantly negative result, while in 1 instance the agglutina- 
tion became positive in a dilution of 1 in 80 in the convalescent stage. 
Three strains were isolated from the throat of 1 patient, only 1 of 
which gave agglutination with the patient’s serum. Seven of the 
11 which gave agglutination with the homologous strain occurred 
in uncomplicated influenza and 4 in influenza pneumonia. Of the 
remaining 19 negative cases, 10 had pneumonia. 
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The Use of a High Fat Diet in the Treatment of Diabetes Mellitus, 
Second Paper: Blood Sugar.— Nr.mn;RGU and iMAUsn {Arch. Ini. 
Med., 1921, .xxvii, 699) supplement a previous communication {Arch. 
Ini. Med., 1920, xxvi, 62')) in which they reported briefly the 
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results of an investigation of the effects of a diet whose energy 
came largely from .fat, to which was added sufficient protein 
to maintain nitrogen balance, and the minimal carbohydrate neces- 
sitated in making up a diet that a human being can eat over a 
long period of time. It was shown that with such a diet glycosuria was 
avoided in severe diabetics and that acidosis was not produced. The 
present paper presents the blood-sugar determinations in 45 cases 
treated by this method. All but 5 more or less promptly responded with 
a reduction of the blood sugar to within normal limits. Of the 5 which 
did .not reach a desirably low percentage 2 were suffering from severe 
complicating diseases and 1 was suspected of not adhering to his diet. ^ ' 

Dermatitis and Allied Reactions Following the Arsenical Treatment 
of Syphilis. — A detailed review is given by Moore and Keidel {Arch, 
hit. Med., 1921, xxvii, 716) of 23 cases of dermatitis and allied 
reactions following arsenical treatment which have occurred during the 
last six years in the syplnlis department and in the wards of the Johns 
Hopldns Hospital and in the private practice of the authors. Five of 
the 23 cases terminated fatally. From the evidence presented it appears 
that the lesions of syphilis and the duration of the disease exercise no 
modifying influence upon the dermatitis. Dosage, technic of adminis- 
tration, impurities in the drug and the type of chemotherapeutic arsenic 
compound can be excluded as etiological factors. Reactions of this 
group tend to appear early in the course of treatment. The lesions may 
be classified, on the basis of the constitutional manifestations and their 
importance, as mild or severe. In the mild group fall urticaria and 
erythematous and herpetic rashes. In the severe group are macular, 
maculo-papular and exfoliative rashes, itching and stomatitis. In some 
cases certain prodromal symptoms may be recognized; itching, mild or 
fleeting skin eruptions, prolonged fever or marked malaise. The occur- 
rence of any of these during the use of arsenical products should lead 
to a suspension of treatment and a general survey of the patient. Urti- 
caria is fairly common in association with the nitritoid crisis, is not 
accompanied by the more severe constitutional manifestations and does 
not contraindicate continuance of arsenical treatment. The authors 
call attention to characteristic alterations in the blood picture, which 
were present in 14 of tiie 16 cases studied. The changes consist, in 
general, of leukopenia, decrease in polymorphonuclear neutrophiles, 
eosinophilia, increase of the large mononuclear-transitional group and 
the appearance of many fragile cells. The complications of dermatitis 
exfoliativa, including acute nephritis, polyneuritis, jaundice, skin infec- 
tion, bronchopneumonia and septicemia, are discussed. In considering 
the possible etiological factors in reactions of this group the authors 
cite Auer’s recent work and agree that arsphenamine may lower the local 
threshold for an unknown antigen which in its turn causes an anaphy- 
lactic reaction, and tlius may cause the deposit of arsenic in the struc- 
tures where its toxic action is observed, notably in the bone-marrow 
and in the skin. 


Fatal Chronic Nephritis in a Fourteen-year-old Girl with only One 
Kidney and a History of Scarlet Fever.— Pepper and Lucre {Arch. 
Ini. Med., 1921, xxvi, 661) report a careful clinicopathological study 
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of a fatal case of renal disease in a fourteen-year-old girl. She 
had pneumonia at the age of two, t 3 'phoid fever at the age of 
three, and mumps at the age of four. At the age of seven she suffered 
from an attack of scarlet fever, after which she was never strong. There 
was no history of kidnej’- involvement or edema. She had occasional 
attacks of belching and vomiting, which were more severe during the 
past two months. Turn months before admission she had an attack of 
marked blurring of vision and loss of power and sensation in' her left 
arm and both legs, and some difficulty with speech and swallowing. 
These s^miptoms disappeared within two weeks. Two weeks before 
admission she had an attack diagnosed as “ grippe.” Her menses began 
at the age of tu'elve and were exceedingly free, later being associated 
•^dth bleeding from the nose. The last period commenced nine daj'-s 
before admission and continued with excessive nose-bleed and bleeding 
from the gums until admission. The positive features- of the phj^sical 
examination included a urinous odor to the breath, e\adence of recent 
bleeding from the nose, the lips and the gums. Blood-pressure 148,132. 
Urine, 1008; alb. ft. tr.; manj’- red blood cells and white blood cells. 
Red blood count, 2,270,000. White blood count, 5200. Hemoglobin, 
50 per cent. Platelets, 220,800. Blood-urea nitrogen, 210 mg. per 
100 cc. Blood plasma, CO 2 , 29 vols. per cent. Phenolsulphonephtlialein 
test, -0 in two hours. During the next three days the blood plasma, 
CO 2 , increased to 50 vols. per cent, but the blood-urea nitrogen rose to 
228 mg. per 100 cc, and after a steady downward course she died four 
■days after admission. Necropsy revealed early general arteriosclerosis; 
slight congestion and edema of the lungs; slight fibrosis of the spleen; 
submucus hemorrhages of the intestines; cloudy swelling of the liver; 
slight cardiac hj'pertrophj'^; aplasia of the left kidney and its ureter. 
The authors then give a detailed description of the gross and histo- 
pathological condition of the small right kidney; a combination of true 
chronic interstitial nephritis and chronic glomeruloncpluritis, showing 
also a remarkable degree of frustrated regeneration. Thej' point out 
the striking similarit.v of their photograplis to that used by Aschoff to 
illustrate “genuine” contracted kidne\' (true chronic interstitial 
nephritis). In the discussion the authors review the t\vo types of 
nephritis which occur as complications of scarlatina, acute interstitial 
and acute glomerulonephritis, and point out the raritj' of an opportunity 
to study the terminal stage of nephritis following scarlatina. The^' 
speak of the raritj' of true chronic interstitial or glomerular nephritis 
before the age of twenty. The literature on true agenesis of the kidne.v 
is reviewed. The authors reach the tentative conclusion that this 
unusual picture was the result of the injurious action of scarlatina initiat- 
ing a nephritis, which because of the inadequate and possibU’ anomalous 
kidne.v present, rapidlj' resulted in a condition analogous to chronic 
nephritis of adu'ts. 

Comparative Systolic Blood-pressure Readings in the Arm and Leg 
in Aortic Incompetence.— .A careful study of 24 cases of aortic incom- 
petence led Wii.u.\MPOX {Ihili.th Mrd. Jour., hlay 21, 1921, p. 734) to 
doubt the gencnilly accepted statement that a dia^^ostic sign of aortic 
insufficiency is the higher systolic arterial pressure in the leg compared 
to that in the arm when the patient is at rest and in the recumbent' 
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position. The autlpr found that though higher systolic readings in 
the leg than in the. arm appear in the majority of cases of aortic incom- 
petence, there is a large minority (25 per cent) in, which- they do not 
obtain. The difference in the readings is due, according to the author, 
not to aortic insufficiency but to commonly associated conditions of 
hypertonic contraction or hypertrophy of the muscular walls of the 
arteries with or without sclerotic changes. In any event the large 
majority of cases in which the arteries were thickened showed the differ- 
ence, while in children in whom the arteries were not hypertrophied 
the phenomenon was relatively rare. The difference in pressures, there- 
fore, is vascular, not cardiac in origin. 


The Control of Hemorrhage by the Intramuscular Injection of Cal- 
cium Chloride. — Grove and Vines {British Med. Jour., July 9, 1921, 
p. 40) recommend the intramuscular injection of calcium chloride for 
the treatment and prophylaxis of hemorrhage. The dose employed 
was 100 rninims of a 1 per cent solution, and the injection was deep into 
the gluteal muscles. A subcutaneous injection is painful and is regularly 
followed by sloughing. It is not possible to state definitely the action 
of calcium salts in controlling bleeding. It is probable there is a direct 
constrictor effect on the bloodvessels, and, furthermore, the increased 
calcium content of the blood may promote combination between cal- 
cium and blood lipoids with a consequent acceleration of clotting. The 
dose may be repeated at the end of twenty-four hours and again a day 
later. 


Further Report on the Treatment of Sleeping Sickness.— The treat- 
ment employed by Marshall and Vassallo {British Med. Jour., May 
28, 1921) is a combination of intravenous and intrathecal injections of 
organic arsenical preparations (neo-kharsican). The theory on which 
this therapy is based is that the trypanosomes having once reached 
the cerebrospinal canal were, after a certain time, immune to any 
medication via the. blood stream. It is generally agreed that the intra- 
venous injection of an orgam'c arsenical sterilizes the blood stream in a 
short time. But a relapse soon occurs, probably because the focus of 
infections in the central nervous system is not acted upon by the drug 
in the blood. Hence a permanent cure can be effected only by sterilizing 
both the blood and lymphatic stream and tlie cerebrospinal cavity. 
While it may be early to state positively that the present treatment 
promotes definite cure, the authors feel optimistic in the face of the 
results obtained. Several of their cases have gone well beyond a year 
with one dose of treatment, and they have all invariably improved in 
health and no trypanosomes have been found in the blood or the spinal 
fluid, although they have been subjected to repeated and careful inves- 
tigations. 


Renal Irritation in Man from High Protein Diet.— Squier and New-t 
BURGH {Arch. Int. Med., 1921, xxviii, 1) present the clinical histo- 
ries and laboratory findings of 4 cases of hypertension in which 
urinary evidence of renal disturbance was slight or absent, before 
and after short periods of forced high protein-feeding. In each case the 
appearance of red blood corpuscles in the urine resulted, in 3 cases 
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albumin was found, having been previously absent; in 1 case the amount 
of albumin in the urine was markedly increased and in 3 cases a definite 
Increase in eye-ground changes was noted following the meat diet. 
Neither restricted nor forced protein-feeding had any influence on the 
blood-pressure in any of these cases. A case of recently active nephritis 
showed similar results after high protein diet, except that the red blood 
corpuseles which made their appearance in the urine failed to disappear 
promptly, as in the first 4 cases, on return to normal diet, but persisted 
for at least five months. ISvo cases undergoing this test were found to 
have kidney impairment which had not previously been suspected. 
Forced meat-feeding for two successive meals was invariably sufficient 
to cause the appearance of red blood corpuscles in the urine of 5 
normal young men. The authors reach the conelusion that high protein 
diet in man is a renal -irritant. 


An Atypical Bacillus Paratyphosus B Infection.— Morgan (BzilL 
Johns Hopkins Hosp., 1921, xxxii, 195) reports a case of cysto- 
pyelitis following urethral stricture and urethrotomy, and a detailed 
account of the cultural and biological characteristics of the caus- 
ative organism is given. The author reviews the literature and 
points out that, especially during the World War, there have been many 
reports of similar organisms which fall, in the classification of Bainbridge 
between B. paratyphosus B and B. enteritides (Gartner). These 
organisms have been variously called “B. paratyphosus C,” “Inagglu- 
tinable B. paratj’phosus B,” “Paracolon bac.,” etc.; but the author 
agrees with Schultze that they should be considered as a variant of the 
B. paratyphosus B originally described by Schottmuller (who also 
first described the clinical picture of pyelitis caused by this organism), 
when, as in the case described, the organism shows only slight or mod- 
erate serological differences from the accepted B. paratyphosus B. 
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The Food Requirements of Children. I. Total Caloric Require- 
ments.— Holt and Fales {Am. Jour. Dis, Children, January, 1921) 
say that in calculating the total caloric requirements of children, there 
must be considered separately the component parts of which the total 
is made up. These are the requirements for basal metabolism, for 
growtli, for muscular activity, and the food values lost in the excreta. 
The basal requirements which have been determined by Benedict 
and Talbot are highest per kilo at about the ninth month, and steadily 
fall from this time up to adult life. The foorl value lost in the excreta 
normally is a nearly uniform proportion of the intake, about 10 per 
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Cent for aU ages after infancy. The requireniehts for growth are 
greatest during the period Avhen the growth is most active during 
the first year of life and during adolescence. They are nearly uniform 
from the fourth to the tenth or eleventh years. The average for 
three factors — basal, growth requirements and food values lost in 
excreta— are nearly uniform for children of the same weight living 
under the same or similar conditions. The requirement for activity 
is the only factor which varies widely with different individuals. The 
great difference in the calculations of different writers, who have 
estimated theoretical values for total calories per kilo for children, are 
in part due to the fact that they have not sufficiently considered the 
different component parts which make up the total. The average 
caloric requirement of children according to the observations reported 
in this paper is about 100 calories per kilo at an age of one year or about 
9.5 kilos. For boys it falls to about 80 calories at six years or about 
20 kilos, and remains practically constant at this value up to the age 
of fifteen years, the inereasing requirements for activity being met 
by the reduction in the basal requirements per kilo. After an age 
of about fifteen years or about 50 kilos is reached, the calories per 
kilo can rapidly be reduced to adult standards of about 48 calories 
per kilo. The requirements for girls falls to 76 calories per kilo at 
six years or about 20 kilos, continues at this value until the tenth 
year, when it rises because the basal requirement is nearly constant 
while there is an increase in needs for growth and activity. The 
requirement remains at 80 calories per kilo imtil growth is complete, 
and it then falls rapidly to adult standards of about 44 calories per 
kilo. In these calculations a much higher value for calories per Idlo 
during adolescence has been allowed than that given by others. This' 
seems to be absolutely essential, because of the increased growth needs 
at this time and the large requirement for muscular activity. Accord- 
ing to their allowance the total daily caloric requirement of children 
of both sexes during adolescence exceeds by nearly 1000 calories the 
requirements of the adult man or woman of moderate activity. Children 
who are under weight require more calories per kilo than those who 
are of average weight for their age. Children who are overweight 
require fewer calories per kilo than those of average weight. 

Calcium in the Blood of Children.— Denis and Talbot {Am. Jour. 
Dis. Children, January, 1921) have modified Lyman’s method. They 
employ citrated plasma (0.1 gm. of solid sodium citrate to 100 ce of 
blood), and they use a variety of standards for the final nephelometric 
reading. These standards are made up to contain 0.2, 0.15 and 0.1 
mg. respectively of calcium. In 119 samples of blood from patients in 
the cliildren’s ward, irrespective of diagnosis, the maximum figure was 
13.5 and the minimum 1 mg. per 100 cc of blood plasma. In 22 
normal adults the maximum was 12.1 and the minimum was 7.2 mg. 
and the average was 10 mg. of calcium per 100 cc of plasma. In 28 
cases of rickets, 7 in the acute and 21 in the convalescent stage, some 
gave ealcium values distinctly below the normal, but as some of these 
were suffering other illnesses such as pneumonia, no definite conclu- 
sions could be drawn. In tetany the calcium content of the serum 
was extremely low. The administration of calcium chloride, 25 grains 
three times a day, in 2 cases gave a marked increase in the blood cal- 
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cium in 1 case. Associated \rith this increase was tlie disappearance 
of the symptoms and apparent cure. In cases of convulsions not 
due to tetany the blood calcium was very low. This was especially 
true in epilepsy. In 25 cases of lobar pneumonia, bronchopneumonia 
and acute bronchitis the blood calcium was very low. After the crisis 
it rose somewhat. There was no calcimn excretion during the febrile 
stage, but tliere was after the crisis. 


The Ulcerated Meatus in the Circumcised Child,— Brenneaunn 
{Am. Jour. Dis. Children, January, 1921) notes that the ammoniacal 
diaper occurs less frequently and less severely with cream mixtures 
than vdth simple whole milk mixtiu-es or even with dried milk mixtures. 
This would rule out fat alone as a cause of this condition. The writer 
thinks that in a milk mixture it occurs less frequently if the fat 
is relatively higher than the protein and the salts as compared with 
their normal relative representation in whole milk. It occurs more 
frequently if the normal proportion is maintained or if the fat is rela- 
tively lower than the protein and salts. The condition has been 
observed in which partlj^ fat free milk was used. The protein and 
salts must also be considered as possible causative factors. The 
failure of the ammonia to occur except in connection with the wet 
diaper in place, together with the peculiar behawor of the ammoniacal 
diaper would suggest a further non-dietetic factor existing in the dia- 
per itself. Tlie ammonium salts are fairly stable. Alkalies in the diapers 
have been set forth as the factor responsible for the breaking-up of 
the ammonium salts. The source of tliis may be strong alkali soap 
used in washing and not thoroughly rinsed from the diapers or bed- 
ding. Alkaline stools may also set about the same breaking-up 
of ammonium salts. Bacteria have also been suggested as causative 
factors. While the whole proposition of etiology is not clear, still it 
is justifiable to believe that there are at least two factors present: 
First, tliere is the excessive excretion of ammonium salts due to lack 
of balance of the diet, and second cither alkaline stool or unrinsed 
soap in the diaper itself or bacteria, which break up the ammonium 
salts and liberate free ammonium. 


Chronic Tuberculous Hilus Pneumonia in Children. — Greexberg 
(^hn. Jour. Dis. Children, January, 1921) reports 2 cases. He says that 
extensive tuberculous lesions about the hilus may occur in infants 
and yoimg children and pursue a rather chronic course. Recovery 
probably takes place in the majority of the cases even in children 
under two years of age. The onset in this type of pulmonary tuber- 
culosis is more or less gradual, and there may be no lung signs until 
after the disease has lasted for some time. Irregular fever, sweating, 
expiratory obstruction, diminished lucathing, with impaired reso- 
nance, a positive von Pirquet and a characteristic roentgen-ray picture 
are among the earlier manifestations. Enlargement of the supra- 
clawcular lymph nodes, positive results from the guinea-pig inocu- 
lations of material from lung puncture or of sputum, and the presence 
of tubercle bacilli in the sputum may be found later in the course of 
the dise-ase. This form of tuberculosis should be suspected in infants 
or children with prolonged irregular fever and sweating, with a positive 
von Pirquet. 
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Blood Volume in Infants Estimated by the Vital Dye Method. — 
Lucas and Bearing {Am. Jour. Bis. Children, January, 1921) foimd 
great variation in blood volume per cent, in newborn infants, ranging 
from 10.7 to 19.5 per cent of body weight and from 107 to 195 cc per 
kilogram, and the pigment volume from 304 to 899 cc. The average 
for these were blood volume per cent, 14.7; blood volume per kilo- 
gram, 147 cc; and pigment volume, 521 cc. Another one of the 
interesting variations was that foimd between plasma volume and 
red cell volume. The plasma volume per cent was small as com- 
pared with the relatively high red cell percentage. These findings 
were fairly constant in the newborn during the first ten days. No 
reason could be given for the wide variation beyond the fact that the 
blood during the first few days undergoes a definite adjustment to 
the new surroundings. From studies on blood protein and blood 
sugars it is known that a similar wide variation occurs during the 
first few days before the normal averages are established, and the 
blood volume undoubtedly goes through this same period of adjust- 
ment, when the blood-forming organs are first called upon to function 
independently of any assistance from the maternal circulation. There 
does not seem to be any constant relation between blood volume and 
weight, length or age in hours or days up to the fifteenth day. In the 
infants from fifteen days to one year of age there was a definite uni- 
formity constant for the individuals, and the variations between 
individuals were much less marked than in the first fifteen days, the 
extremes being from 9 to 12.6 per cent, and the average 10.9 per 
cent. There was a fairly definite attempt to stabilize the blood volume 
during the first few months; and for any given infant over a period of 
several months, the blood volume remained at a fairly constant level. 


A Study of the Spinal Fluid in Fifty-two Cases of Congenital Syphilis. 
— Kingery {Jour. Am. Med. Assn., January 1, 1921), in a study of 52 
cases, found an unquestionable diagnosis established by the presence 
of the accepted symptoms and stigmas of prenatal infection, the 
presence of definitely positive reports or both. The findings reported 
were those found in the routine puncture without any reference to 
any indications or group of presenting symptoms. In every case the 
patient had remained long enough under observation to substantiate 
any doubtful findings, and to observe any developing symptoms, or 
the occurrence of former ones not demonstrable at the time of the 
first examination. The ages varied from three weeks to twenty-one 
years of age. Of the total of 52 cases, 15, or 28.8 per cent, presented 
some deviation from the normal, according to the accepted standards 
of spinal fluid findings. The cases divided themselves into two groups 
according to the extent or severity of the infection. The first group 
I, which only slight changes had taken place up to the time of the 
puncture, consisted of 4 cases. In 3 of these the Wassermann reaction 
on the cerebrospinal fluid was 1+; in 2, 2-f. In addition the cell 
count revealed a slight pleocytosis. The highest cell count in this 
group was 15 and was associated with, an increase in solids to like 
degree. The early central nervous system impairment was clinically 
substantiated by the presence of chorioretinitis, increased reflexes and 
in 1 case by severe nerve deafness. The second group comprised the 
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more severe grades of involvement. There -were 11 cases each of 
which gave a definitely positive Wassermann reaction. There was a 
striking parallelism between strongly positive Wassermann reactions 
and definite albumin and globulin increase. There was a striking lack 
of parallelism between the degree of pleocji;osis and the other strongly 
positive findings. The cell count in these cases varied between 6 
and 159. In addition to the interesting changes in the cerebrospinal 
fluid this group presented clinical symptoms of considerable gra^dty. 
Four cases presented the clinical picture of juvenile general paresis. 
The other 7 of this group presented other involvements of the nervous 
system. Two of these were distinctlj'^ retarded mentally. Four 
suffered from pupillarj^ and deep tendon refle.v changes. The other 
patient of this group had a severe cutaneous involvement without other 
demonstrable changes. 


OBSTETRICS 


UNDER THE CHARGE OF 

EDWARD P. DAVIS, A.M., xM.D., 

PROFE.SSOU OF OBSTETRICS IN THP. JEFFERSON MEDICAL COLLEGE, FIIILADELPHIA. 


The Effect of Pregnancy upon the Circulation. — At a meeting of 
the Obstetrical Society of Vienna, in a discussion upon this subject, 
WENCKEBACn (^cntralbh /. Gynal:., 1920, Nr. 38) believes that the 
most important question in a case of pregnancy complicated by disease 
of the heart or vessels is whether pregnancy should be interrupted 
or allowed to go to term. One could base such a decision not only 
on tlic condition of the heart, but on the question as to whether it is 
performing its functions. The consideration of such a case includes 
many factors. One is the question whether the patient has a living 
child. If she has not, an additional effort should be made to save 
the life of the infant. The general health, the condition of nutrition, 
the hj'gienc of the patient, all the circumstances of her life must be 
considered. In studying such a case, one must not fail to include the 
peripheral vascular system, for the condition of this may prove of 
the greatest importance. Opinions differ greatly as to tlie prognosis 
for a pregnant patient having a lesion of the heart. Sorne are opti- 
mistic and others believe it to be of the gravest import. Each case 
must be judged upon its merits and reliable grounds for judgment 
cannot be obtained until a concerted study of the subject is made 
by pathologists, internists and obstetricians. In continuing the 
discussion. Thaler would interrupt pregnanej in such a patient only 
when tlie compensation was failing. A diseased heart with good 
compensation and with the patient under favorable circumstances 
furnishes no indication for the interruption of pregnancy. If, during 
gestation, the heart begins to fail, medical treatment with re.st should 
first be tried. If the patient improves and compensation is established, 
interference should be postponed. Under such conditions, if one can 
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control the patient’s environment,, a pregnancy can frequently be 
carried on to its normal termination. There is analogy between these 
cases and those of nephritis complicating pregnancy. In neither case 
must the condition be considered hopeless so far as the pregnancy is 
concerned. When, however, we cannot control the failure of com- 
pensation by medical means, when complications such as excessive 
development of nephritis or goitre develop, then pregnancy must be 
interrupted. The question will then come up as to whether steriliza- 
tion shall be practised with the ending of the pregnancy. Where there 
is acute endocarditis, or where the heart lesion developed recently, 
the indication for sterilization is not so pressing. The worst cases 
of heart lesion in pregnancy are mitral stenosis. In some cases, how- 
ever, if tlie patient can be tided over one pregnancy, a subsequent 
one may proceed without complications. Under many circumstances 
the interruption of pregnancy should be accompanied by sterilization. 
It is interesting to note how rarely death occurs from cardiac failure 
in pregnant and parturient women; Among 60,000 patients there 
occurred but 11 such cases. When these cases are analyzed, there 
were 7 who had suffered from heart lesions for a considerable time 
before coming to hospital. Tltree of these patients had serious lesions 
in the spinal column. In the remaining 4 there was fatal lack of com- 
pensation and in 3 of these the patient had grown very rapidly worse 
just before labor. In 3 cases autopsy showed a recurrent endocarditis. 
These patients were admitted to the clinic very shortly before death. 
One patient had been under observation for some time, and without 
evidence of a serious cardiac condition. This had rapidly developed 
just before death. The question arises what method of delivery should 
be practised at term in a patient suffering from a severe heart lesion? 
Abdominal Cesarean section is undoubtedly best. When one con- 
siders the effect of pregnancy upon the general circulation, we find 
that the influence of the hormone upon the condition of the bipod 
must be taken into consideration. These substances are produced 
by the epithelium of the trophoblasts. It is thought that their influ- 
ence upon the circulation in pregnancy is more potent than the mechan- 
ical disarrangements occasioned by pregnancy which have hitherto 
been considered the essential factors. This is seen especially in the 
vessels of the peripheral circulation and in early pregnancy when 
the uterus is too small to influence the circulation by pressure. The 
development of varicosities may also be ascilbed to this source and also 
certain changes in the heart muscle. The hypertrophy of the heart 
often seen during pregnancy must, to some extent, be the result of the 
presence of these substances in the blood. We know that the actual 
quantity of the blood is not increased during pregnancy and hence, if 
hypertrophy is to develop, it must be from some other reason than the 
additional labor of propelling a larger quantity of blood. Kautsky 
considered mitral stenosis the most important condition of the heart 
in pregnancy. The form seen in these patients is not that observed 
after the ordinary rheumatic attack, and there is usually accompany- 
ing the stenosis mitral insufficiency. Observations show that the mitral 
orifice is changed in shape and size during pregnancy, and that this 
does not resemble the congenital condition sometimes seen in newborn 
children. This condition is observed in women who have had chorea. 
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sclerosis and ulcer of the stomach. While a moderate degree of sten- 
osis without insufficiency may do little harm, compensation is so apt 
to fail that one can understand the high rate of mortality. Where 
stenosis develops after an infection, especially if insufficiency be present, 
the prognosis is very bad, even though there may be apparently com- 
pensation. "VlTien such patients come into labor, they are threatened 
with acute edema of the lungs or rapid dilatation of the heart. In 
the puerperal period, they are apt to develop endocarditis, sometimes 
acute and sometimes developing gradually. With regards to aortic 
insufficiency, we must distinguish three causes: One is rheumatism, 
another arteriosclerosis and a third syphilis. The last is especially 
dangerous because the coronary arteries are often involved and during 
labor the patient may die from sudden dilatation of the heart. Aneu- 
rysm of the aorta may develop during labor and this may produce severe 
complications even in pregnancy by its gradual development. The 
least dangerous is the rheumatic form, especially if compensation is 
maintained. There is probably no greater mistake in diagnosis during 
pregnancy than the frequent recognition of mitral insufficiency. Sys- 
tolic murmurs are so often heard at the mitral area and also at the pul- 
monary area with accentuation of the second pulmonary sound that 
this mistake is not unreasonable. We have often a rapid pulse and 
some times a capillary pulse in addition. In these cases dropsy is- of 
considerable importance as a symptom. hEtral insufficiency, unac- 
companied by involvement of the kidneys and with good compensation 
is not a very grave condition. In cases where interference must be 
practised, the choice should be abdominal Cesarean section, under 
anestliesia by loeal injection or into the spinal cord in the region of. 
the sacrum. Such anesthesia disturbs as little as possible the intra- 
abdominal tension and embarrasses the heart to the least degree. 
The operation should include the resection of the. Fallopian tubes for 
sterilization. 


The Treatment of Antepartum Hemorrhage. — At a conjoint meet- 
ing of English Medical Societies, Tweedy {Proceedings of ihc Royal 
Society of Medicine, November, 1920) stated his well knovm \icws con- 
cerning tlie treatment of antepartum hemorrhage. He docs not believe 
that hemorrhage not arising from placenta prewa is accidental, and he 
is .strongly impressed with the inaccuracy of those who deal with these 
cases in estimating the actual amount of blood loss. In the Rotunda 
Hospital, antepartum hemorrhage is not considered to he present unless 
it becomes of considerable severity. So many insignificant hemorrhages 
are not recorded. In 13,924 deliveries, there were 49 cases of accidental 
and 45 of unavoidable hemorrhage, and in the out-patient service, in 
15,513 cases, tlicre were 47 of so-called accidental bleeding. If all hemor- 
rhages arc reported, the percentage becomes much greater, and by this 
method in 3000 deliveries, there were 44 cases of hemorrhage, most of 
them of little importance. In another liospital 105 aascs of accidental 
hemorrhage were reported in two years, of whicli 83 subsided when the 
membranes were ruptured; 7 died and 15 were treated more radically. 
From this it would be inferred that there were 22 serious hemorrhages. 
.\mong Tweedy’s 49 patients, there were 22 in a serious condition 
treated by packing the vagina; 2 hospital patients died and 7 in the out- 
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patient service. In 5 of the 7 the tampon was used. He thinks that 
the 2 deaths in hospital arose from intraperitoneal hemorrhage. In 1 
not more than a pint and a half of blood was in the uterus and in the 
other, the patient was delivered by natural labor, dying after the third 
stage. In Tweedy’s later work at the Rotunda, in three years he 
encountered 23 cases of accidental hemorrhage. Acting upon the knowl- 
edge that this complication often arises from toxemia complicating 
pregnancy. Cesarean section was performed when toxemia was produc- 
ing the hemorrhage. Three of these operations were done successfully, 
and in all 3 there Avas blood in the abdominal cavity and in 1 the 
ovarian artery beneath the Fallopian tube was bleeding. Of the remain- 
ing 21 cases, 8 were treated by the tampon. There were no deaths from 
loss of blood, but 1 woman died from sepsis ten days after delivery. 
Taking both series of cases together, there were 72 in 18,000 deliveries 
with 2 deaths. In 30 the tampon was used. Before this method was 
adopted in the institution, in 3600 patients, there were 5 deaths. The 
writer is convinced that the use of the tampon is valuable because it 
impedes the circulation in the uterine vessels. It also causes the uterus 
to contract. The writer believes that the efficiency of the treatment 
depends on tlie way in which it is applied. The left hand should be 
passed into the vagina, with the palmar surface directed toward the 
hollow of the sacrum and the tips of the fingers lying behind the cervix. 
Small pieces of cotton wool, squeezed out of lysol solution, each the size 
of the thumb knuckle, are then taken and inserted by means of the 
right hand around the cervix. The fingers of the left hand are utilized 
to squeeze the pellets into a compact mass, forcing the spaces between 
them to permit the insertion of other pellets. This process is continued 
from above downward until the vulva is reached and no more cotton 
can be inserted. A T-bandage is then applied to keep the tampons in 
position and an abdominal binder is fastened tightly from above down- 
ward, and when it is removed, only so much blood will be found as 
escaped during the operation. Its application is not easy, nor without 
danger. If the first effort to stop bleeding in this way is not successful, 
the tampon must be removed entirely and the attempt repeated. Pain, 
distress and some shock follow its application and the mucous membrane 
of the vagina is wounded, rupture of the uterus may occur. The writer 
believes that in the vicinity of the internal os intraperitoneal hemorrhage 
is controlled by this method. A leak from an ovarian artery would not 
be prevented. The writer believes that hysterectomy is not indicated 
in accidental hemorrhage. He also states that the fact that the 
membranes have ruptured does not contraindicate the treatment. 

In discussion, Shaw, of Manchester, had not used the method of 
packing because he believed that it predisposed to septic infection, and 
that, as applied by the general practitioner in private practice, it is not 
only dangerous but inefficient. His method consisted of rupturing the 
membranes, appljdng an abdominal binder tightly, and giving ergot or 
pituitrin. Williamson, at St. Bartholomew’s Hospital, in 2600 patients 
had 98 cases of antepartum hemorrhage, Avith a mortality which varied 
in the different groups of cases. They were treated by various methods, 
and his experience had conAunced hhn that tamponing the vagina is a 
valuable method in the treatment of antepartum hemorrhage and by 
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tliis bleeding in many cases can be arrested. He believes that cases of 
concealed hemorrhage caused by toxemia require Cesarean section, if 
uterine contractions are absent and the cervix is not dilated. In cases 
which are not to.xemic, he would employ the tampon until dilatation 
developed, when he would practice bipolar version or introduce de 
Ribes’ bag. He believes that the tampon acts by stimulating muscular 
contraction and he does not believe that it can check hemorrhage by 
pressing the uterine arteries. 

In discussion, the majority’' of opinions seemed to be that midwives 
should not be shown how to apply a vaginal tampon; that if the method 
is taught to students, it should be taught as thoroughly as possible and 
that great stress should be laid upon the necessity for careful 
antisepsis. 
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Fibroids of the Ovary. — Ovarian fibromata comprise approximately 
2 per cent of all ovarian tumors and may occur from the time of pubertj" 
to an advanced age. The majority occur in single women about tlie 
time of menopause. The size and weight of these tumors vary extremely 
and the etiology has always been obscure. In reporting a case of this 
rare disease, Clark and Gabe (Jm. Jour. Obst. and Uijncc., 1921, i, 
COS) state that in the majority of tlie reported cases patients have 
complained of a swelling of the abdomen, pain of varjring degree, often 
none at all, and not infrequently of feeling a liard mass tlirough the 
abdominal walls. Other symptoms, such as frequency of urination, 
constipation, etc., are due to varying mechanical factors. Objectively, 
the tumor is usually palpated witliout difficulty. Its consistency, 
mobility and unilateral occurrence are significant. One feature, how- 
ever, is of marked diagnostic importance when present, namely, ascites. 
The weight attached to this finding has been especially emphasized by 
English writers on tlie subject. It may be recalled that fibroma else- 
where, and especially in the utcnis, is rarely associated with ascites. 
The presence of ascites with intra-abdominal carcinomatosis, located 
either primarily or secondarily in the ovarj- as a tumor mass, is com- 
mon, but is associated with man^- otlicr signs and symptoms not found 
in fibroma of the ovary. In other benign tumors of the ovary, ascites 
is usually lacking. It, therefore, seems of considerable diagnostic 
importance to find ascites together with a unilateral adnexal tumor in 
a case lacking signs of cachexia, great loss of weight, or symploms 
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pointing to a focus of malignancy elsewhere in the body, as in the breast 
or stomach. In the absence of ascites, differential diagnosis from that 
of other adnexal tumors offers considerable difficulty. The tendency 
of ovarian fibromata to be unilateral, movable and hard, should be 
borne in mind. In the presence of ascites, where nephritis, cardiac 
decompensation, portal obstruction, abdominal carcinoma, tuberculous 
peritonitis, and the anemias can be ruled out, the occurrence of such 
findings should make one very suspicious of ovarian fibroma. The 
treatment, without exception is operation. The prognosis, as indicated 
from case reports, is excellent. The pathology of ovarian fibroma has 
been carefully studied by several investigators, showing that these 
tumors vary in size. Their consistency, likewise, is extremely variable, 
some, composed of a loosely woven network of connective tissue, being 
soft, while others require the use of a bone saw for their section. In a 
similar way, their shape, appearance on cross-section, color and general 
outline cover a wide range of possibilities. They show many forms of 
degeneration and it is on account of these as well as the possibility of 
a twisted pedicle, that their removal should be urged. The court of 
final judgment is the microscopic appearance of the tumor. 

Treatment of Border-line Cancer of the Cervix.— In the opinion of 
Weiss (Am. Jour. Ohst. and Gynec., 1921, i, 661), cancer of the cervix 
is still to be classed as an operative condition when discovered early 
and the patient is a good risk. When a doubtful border-line condition 
is presented, treatment by radium is advisable and the question of 
subsequent operation should be determined by the reaction obtained; 
but if operation is contraindicated by age, general condition, heart, 
kidney or bloodvessel, radium alone should be used. A careful compari- 
son between the cautery and radium type of treatment shows that botli 
have advantages and disadvantages and that, in carefully selected 
border-line cases, far better results are obtained by a judicious com- 
bination of cautery amputation followed by moderate doses of radium. 
The author’s results in a small series of border-line cases, while generally 
satisfactory, are far from conclusive. Similarly, the wide range of 
radium dosage in treating cervical cancer, varying from 1500 mg. hours 
in some clinics to 8000 mg. hours in others shows that no definite 
conclusions have been reached, and while favorable reports have been 
received from both extremes, the use of radium is still somewhat 
empirical. Definite conclusions can be drawn only after a definite ' 
tabulation of a long series of cases based on follow-up and end-results. 

Clinical Experience with Corpus Luteum Extract.— The distressing 
symptoms of the menopause may be relieved quite frequently by the 
administration of corpus luteum extract, according to Leighton (Am. 
Jour. Ohst. and Gynec., 1921, i, 613), since luteum exti’act supplies that 
element so necessary to the woman during her normal menstrual life. 
This therapy exerts its greatest benefit in the treatment of those women 
who have begun to exliibit the early manifestations of the climacteric. 
To avoid tlie unsatisfactory results which have been reported by 
some gynecologists, it is necessary that luteum extract be administered 
early and continuously once the diagnosis is made. Procrastination on 
the part of either the patient or the physician often means ill success, 
Wlien menstrual irregularity makes itself knowm and the hot flushes. 
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mental confusion, tremor and hypertlijToideal symptoms are first 
e\’ident, then is the proper time for ovarian organotherapy, not waiting 
until the height of the disorder has been reached or the woman has 
suffered for months or years with a “chronic” menopause. Early 
control is necessary and, once obtained, it is of easy maintainence. In 
over half of the 300 or more women to whom Leighton has given 
luteum extract, the indication for its use was solely the menopausal 
syndrome. Of this number there were not over a dozen who could not 
report exceptional benefit, even to absolute relief. To those women 
who during the menstrual life complain of so-called “sick headaches” 
of the frontal and temporal type, vdth nausea and vomiting, which 
occur vith peculiar periodicity, at or about the time of menstruation, 
ovarian organotherapy offers much relief. In chlorosis, as an adjunct 
to hematinics, luteum is also indicated. The functional amenorrhea 
of women, in early adolescence or mid-menstrual life, responds in a 
miraculous maimer. In the use of thyroid as a “reduction cure” the 
giving of luteum at the same time seems to obviate the occurrence of 
profuse sweating spells, muscular weakness, tachycardia, nausea and 
other vasomotor sjmiptoms, occasionally following the ingestion of 
thjToid extract. Larger doses of thyroid are tolerated, if given in 
combination with luteum. While Leighton has not had 100 per cent 
of success, it has been his fortunate experience to observe a relief and 
cessation of many disorders, referable to deficient ovarian secretion, 
where proper diagnosis is followed by the continuous, thorough and 
regular use of luteum extract. It is important above all, that one should 
prescribe and the patient obtain a product from recent fresh material 
and care must be taken to see to it that the dispensing chemist has 
such on hand. The indiscriminate buying of luteum extract is one 
thing which Leighton is careful to prevent. A patient is directed to 
the shop where he knows fresh tablets are to be had. Each prescription 
calling for sucli, bears on the direction label, “These must be taken 
for ten of twelve weeks,” and special emphasis is laid upon this point. 
He explains every time, at the commencement of treatment, that it is 
cumulative in action, that it is non-toxic, when fresh, and that one must 
be conscientious in its taking, as results are obtained slowly and relief 
is not immediate. 
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Treatment of Hysterical Amaurosis, Hemeralopia and Amblyopia by 
Suggestion and Hypnotism.— Augstein {Ztschr. f. Augcnhdlk., 1920, 
xxiii, 47) calls the attention of ophthalmologists to tlie importance of 
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psydiotlierapy. In contrast to a preceding period, practitioners have 
laid too little stress, during the last ten years, upon the marked thera- 
peutic ejffects of this method in the treatment of disease; indeed by 
many it has been regarded as unworthy of the scientific physician. 
The writer, based upon an extensive material, seeks to demonstrate 
the value of various psychotherapeutic methods; he has succeeded in 
curing by such methods hysterical hemeralopia and amblyopia. He 
cites a remarkable case of binocular amaurosis, the only symptom of 
hysteria demonstrable, which was cured by hypnotism after continuous 
blindness of twenty-one months. Such amaurosis is, in the autlior’s 
opinion, solely tlie consequence of traumatism; the cause is to be 
sought in an injury of the highest centers of the cerebral cortex,' deter- 
mined in all probability by autosuggestion. The same infiuence also 
explains hysterical stasis of the pupil as well as the sluggish reaction 
sometimes observed in hysteria. Some tramna of material or psychic 
nature may well be regarded as the sole cause of hysteria, or as the 
determining factor where a predisposition to tliat neurosis exists. 
Every form of hysteria is a disturbance of normal brain function. As 
regards treatment, suggestion in connection with the faradic and gal- 
vanocurrent and injections of sodium chloride as a placebo, are as a 
rule, adequate for tlie cure of hysterical disturbances of the vision; 
the slight pain experienced from these agents plays a certain role in' 
the cure; but in many cases hypnotism is indispensable; when properly 
conducted the application is never injurious. 

Strychnine in Ophthalmology.— Leoz {Arch. d. Ofial, 1921, i, 6) 
remarks that strychnine is a therapeutic agent which oculists 
sometimes employ, without much confidence, in desperate cases, but 
which, he thinks, can give good results if persevered in and in fairly 
large doses by injection. The medicament is evidently useless in com- 
plete optic atrophy and in peripheral paralyses of ocular nerves from 
compression or section; it is contraindicated in mydriasis dependent 
upon irritation or functional exaltation of the sympathetic. It finds its 
indication in pareses and paralyses of dyscrasic, toxic or infectious 
origin, in those dependent upon small nuclear hemorrhages and even 
in some cases of tabes; in non-paralytic latent strabismus, in muscular 
and accommodative asthenopia and especially in all such manifestations 
occasioned by general fatigue and exhaustion. Its value is undeniable 
in the so-called toxic amblyopias; it should likewise be employed in 
atrophic neuritis, retinitis and choroiditis, and in those grave cases in 
which nothing is to be hoped from any other treatment. To obtain 
definite results the initial dose should be 1 or 2 mg., to be increased to 
the point of tolerance and continued for some time, and repeated after 
intermission. By this method the author has been enabled to reach 
76 mg. and even 82 mg. at a single dose. He begins witli 1 or 2 mg., 
according to the patient’s weight, for five days consecutively, then 
doubles the dose for five more; abstention for six days, followed by six 
injections of 3 mg;, again followed by six daj^s of withdrawal, when 
further injections of 4 mg. are given and so on up to 15 or 20 mg. The 
treatment is then to be suspended for t^vo months and then resumed 
with larger doses to the point of tolerance. The symptoms of intoler- 
ance are well known: the most important are muscular jerking of the 
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extremities; a general sensorial excitability is frequently present; 
pruritus, tingling and great sensitiveness to sounds and jars. The 
writer has never met with any serious accidents. 


Ocular Disturbances Consecutive to Inflammation of the Middle Ear, 
— Gerdil (Paris Thesis, 1921) observes that ocular complications in the 
course of otitis media consist of paralysis of the abducens, encountered 
in 9 per cent of such cases, and papillary stasis with or without neuritis; 
the latter is of extremely frequent occurrence, being noted in 60 per 
cent of recorded observations. Paralysis of the sixth motor nerve is 
met with particularly in the course of the intracranial complications 
of otitis; it is due to quite diverse causes, such as circumscribed menin- 
gitis, cerebellar abscess, and thrombophlebitis; cases have, however, 
occurred in which tlie paralysis was not accompanied by intracranial 
complications; the pathogeny of such cases is very diffieult of explana- 
tion; very probably the underlying condition is an affection directly 
involving the nerve. The alterations of the optic nerve in the course 
of otitis are of tivo forms: simple papillary stasis without immediate 
functional signs Avith ventricular hypertension alone; stasis Avith neuritis 
and rapid failure of Ausion when A'entricular hjqiertension supervenes 
upon meningeal infection along the sheaths of the optic nerA’e. Sys- 
tematic examination of the fundus, in tlie course of otitis media accom- 
panied by symptoms of AAuder involvement, will reveal these alterations 
of the optic nerve. Treatment is based upon early diagnosis; good 
results may be obtained, particularly in papillary stasis. Lumbar 
puncture is of value in cases of slight hypertension, but it must be 
repeated several times. In cases of hypertension AA’ith papillary stasis 
recourse should be had to a decompressiA'c craniotomy; to be of use, 
intervention should be practised before atrophy has had time to occur. 
In stasis AA'ith neuritis, A'accinothcrapy is indicated, especially Avhere 
the infectious organism has been isolated. 


Amaurosis Provoked by Lightning, — Amaiuosis from lightning is rare. 
An exhaustive study by Ya:< Lint, presented to the Belgian Society 
of Ophtlialinology, NoA’ember, 1909 embraced but 3 cases since 1S4.3. 
Depas (Clitt. oplif., 1921, xxA', 63) reports the following case: A young 
Avoman being in her kitchen during a Anolcnt tliunderstorm, AA'ith the 
AA'indoAV open, experienced the impression that lightning Avas passing 
through the room, Avhen she suddenly became blind; she collapsed 
Avithout, hoAA'CA'cr, losing consciousness, and Avas found in this condi- 
tion shortly after. There Avcrc no appreciable lesions except tAA’o super- 
ficial red spots on the upper part of the breast and arm; tlicy resembled 
urticaria, and disappeared in a short time. She A\’as seen by the reporter 
tAvo hours after the accident; there AA'as such intcn.se photophobia that 
examination AA'as difficult. Blepharospasm AA'as so scA crc as to be unin- 
fluenced by cocain; ophthalmoscopic examination AA'as impossible. 
The examiner could only discoA-cr .slight hj-peremia of the conjunctiA'a, 
and that the pupiLs, soincAvhat contracted, reacted normally. Vision 
Avas almost nil; there Avas a red cloud lieforc the eye,s, through Avhich the 
test-card could be distinguished ns an obscure Avhitish surface. Newer- 
thelcss the presence of the luminous reflex justified a favorable prognosis. 
Taa'o days later there Avas not only no improvement but the sight was 
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even worse; pupillary reaetion was still normal. An interesting fact 
to note is that during these two days very intense ocular and periorbital 
pain, with cephalalgia so severe as to prevent sleep, had appeared; 
three days later amelioration began; ophthalmoscopic examination 
failed to show the slightest trace of any lesion. From thence onward 
improvement was rapid, with perfect restoration of sight three weeks 
later, with normal fields. A first explanation of the loss of vision would 
ascribe the same to hysteria; but in view of our entire ignorance of the 
intimate mechanism of the act of vision it is possible that that mechan- 
ism may have been paralyzed for a period without alteration of the 
conductibility of the nervous fibers. Another conclusion from this 
case is that, independent of its visual properties, the retina also pos- 
sesses sensation, otherwise it would be impossible to explain the intense 
pain provoked by light while vision was absent, and there was no 
external lesion capable of explaining the intense photophobia present. 
To tliis same sensory property may also be attributed the hyperesthesia 
to light which becomes a truly painful sensation in many persons exposed 
to intense light without the presence of any objective lesion. 


Therapeutic Value of Injections of Milk in Diseases of. the Eye.— 
Cassimatis (La din. ophihal, July, 1921, p. 378) gives his conclusions 
upon the value of this method of treatment based upon 604 injections 
in 134 patients, of whom, however, only 84 could be followed up regu- 
larly. The author’s technic consisted in making the injections most 
usually deeply into the gluteal muscles, rarely into the subcutaneous 
tissue; he has never employed subconjunctival injections. The method 
is entirely harmless as regards both the eye and the general system. 
The treatment is para-specific, constituting a powerful therapeutic 
method as an adjuvant to appropriate local measures; the latter should 
be applied in every case. The injections should not be regarded as a 
panacea for all ocular afltections; they are capable of real service as an 
adjuvant in all infections of the cornea and uveal tract, more especially 
in ulcer with hypopyon, rheumatic iritis and purulent conjunctivitis. 
They are also indicated in all operations in which postoperative infec- 
tion is to be feared. They should be practised as early as possible, and 
in sufficiently large doses, although favorable effects upon the inflam- 
matory process occur even in the later stages. 


Atropin in Ophthalmology.— Frenkel (Arch. d. ophthal., July, 1921, 
p. 385) observes, from the fact of its great utility in ophthalmology, 
that there has been a tendency to overuse or abuse of this powerful 
drug; in fact, there has been a regular periodicity of protests which have 
been well summarized by Serie in his inaugural thesis. As an instance 
of the excessive use of atropin, the writer mentions all forms of keratitis, 
especially the superficial; this has been so distinctly recognized that 
certain writers have even recommended eserin in its place. He lays 
down as the principal indication for the use of atropin, iritis and asso- 
ciated conditions, such as cyclitis, iridocyclitis and interstitial keratitis, 
an affection so frequently complicated with cyclitis. Whether the 
iritis be primary or secondary, atropin is the remedy unless the inflam- 
mation depends upon some systemic condition which may also occasion 
hypertension; this is the case with certain forms of iritis in diabetes. 
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of iritis ■with a tendency to hemorrhage in ocular arteriosclerosis and 
also in certain cases of cyclitis occurring in the course of interstitial 
keratitis. Iridocyclitis from unrecognized intra-ocular foreign bodies 
(jMora.\^) may also be accompanied by hj’-pertension. Finally, atropin 
is also indicated in iritis complicating hj’popyonand other exogenous 
infections. On the other hand the remedy is not indicated in non- 
suppurative superficial keratitis, scrofulous, Ijunphatic, impetiginous 
forms of keratitis, pannus or herpetic keratitis not accompanied by 
iritis. In these affections it is not only useless but even injurious by 
increasing the photophobia. Eserin, or better still, pilocarpin, is pre- 
ferable in these forms of superficial keratitis. Atropin appears also to 
be contraindicated in keratitis from vesicating gases or superficial 
burns without secondary infection, as also in electric keratitis. In 
bullous and filamentous keratitis, and in superficial erosions of the 
cornea, pilocarpin is superior to atropin. In episcleritis and scleritis 
the employment of atropin should depend upon the presence or absence 
of cyclitis or iridocj'clitis as well as the state of the ocular tension. 
This is the* guide also to its use in affections of the posterior segment 
such as non-neoplastic detachment-of the retina. Although the treat- 
ment of strabismus by atropin has now fallen into disuse the method is 
of some value as an adjuvant to orthoptic treatment. True intolerance 
is due rather to improper indication or a septic condition of the solution 
used rather than to idiosracrasy as invoked by the older ■v\Titers. 
Among the succedanea of atropin, scopolamin is more toxic and should 
be us^ "nitli discretion. The usual concentrated solution of atropin, 
1:100 is too strong, even for exceptional cases; 1:200 is always sufficient 
if the proper treatment of the exciting disease (usually specific) is also 
given. Adrenalin adds to the efficiency of weaker solutions. As a 
r^sum^ of the indications for atropin, Frenkel would subordinate them 
all to exact diagnosis of the ocular and systemic conditions and to the 
state of the intra-ocular tension. 
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Studies on the Relation of Mineral Dusts to Tuberculosis: (1) The 
Relatively Early Lesions in Experimental Pneumokoniosis Produced 
by Granite Inhalation, and their Influence on Pulmonary Tuberculosis— 
G.^RDNER {Am. licT. Tnhcrc., 1920, iv, 731) exposed large numbers of 
guinea-pigs to granite dust over varying Icngtlis of time by means of 
a special apparatus, llie guinea-pigs were infected witli a strain (R') 
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of tubercle bacilli, preceding, during and following the dust exposure 
by spraying with a de Vilbiss vaporizer. Control animals received 
either dust alone or tubercle bacilli alone. The lungs were prepared 
for microscopic examination after the methods of Miller, where intra- 
tracheal instillation of the fixative followed by removal en masse was 
employed. When only dust was given, small quantities of it could 
be found after three weeks’ exposure, but it could not be recognized 
macroscopically until the seventh month. The dust was first encom- 
passed in mononuclear intra-alveolar cells, the origin of which, the 
author believed, was reduced to a consideration of the local vascular 
endothelium, or the transitional cell of the blood-stream. In two 
months, the intra-alveolar dust cells mobilized, lying in the alveoli 
along the ductuli alveolares, and about the proximal sides of the alveoli 
adjacent to vessels and bronchioles. During a period of from three 
to seven months the process steadily increased, the invasion of lym- 
phoid tissue becoming more extensive, and the larger nodules at the 
bifurcation of the bronchi becoming involved. If the dusting process 
were stopped, the lung rapidly attempted to remove the irritant, 
which was not found in mononuclear cells near enlarged lymph nodes, 
some, however, remaining within the aveoli along the ductuli alveo- 
lares. The first mobilization of the dust was within the air spaces, 
through which it was carried to the nearest lymphoid tissue, where it 
gained access to the lymphatic system and was removed from the lung. 
When inhalation of only tubercle bacilli was instituted by the twenty- 
nine-year-old strain (Ri), large, proliferative, subpleural tubercles with 
caseous centers appeared in three weeks. After two months these 
tubercles shrank and the midzonal tubercles increased in size. At 
six or seven months many of the lesions had practically disappeared, 
having healed with a morphological and functional restoration. In the 
coincident dust and infection experiments, the tubercles were more 
numerous, larger and had less tendency to a regular zonal arrangement. 
While the degree of caseation was not affected, an early and progressive 
fibrosis resulting from the stimulation of the dust not only distorted 
the tubercle, but retarded its healing. It would appear from these 
researches that both irritants — the dust and the bacilli — “enter and 
leave the lung by the same path.” From his work to date, the author 
concluded that tubercles occur more frequently and tend to run a more 
prolonged course in the 'dusted tlaan the undusted lung, and that the 
advent of the tuberculous process to the regional lymph nodes is not 
prevented. 


Leukoplakia of the Pelvis of Kidney and Ureter. — Richey {Jour. 
Lab. and Clin. Med., 1920, v, 635) reported a case of leukoplaWa of 
the pelvis of right kidney and ureter from a man, aged forty-three years, 
who for twenty-two years had experienced periodic paroxysms of pain 
following an injury to the back. The kidney showed an advanced 
suppurative pyonephrosis, the leukoplakia, occurring as a white silvery, 
finely Avrinkled membrane, looking not unlike the delicately corrugated 
slcin of the scrotum of infants. Microscopically, the lining of the pelvis 
and ureter consisted of a tliick layer of stratified squamous epithelium, 
presenting a large amount of keratinization of the free surface. No 
membrana propria could be demonstrated, the deepest layer of epithe- 
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lium resting directly upon a bed of granulation tissue. The culture of 
the urine jdelded B. coli communior and B. acidi lactici. The author 
explains leukoplakia of the renal pehds and ureter upon the theory of 
metaplasia “as a histogenic transformation induced by the alteration 
of en\'ironment, wrought by a long standing inflammatory process, 
with a resultant change in morphology of the cells from the normal 
transitional to stratified squamous epithelium even to the formation 
of a superficial layer of keratin.” 


The Sachs-Georgi Precipitation Test for Syphilis.— For several years 
investigators have attempted to find a test for siTihilis less elaborate 
and complicated than the Wassermann test, and if possible, more 
delicate and specific. These endeavors have usually been directed 
along lines of precipitation tests. Some of them have been partly 
successful, but vdth the exception of the Lange colloidal-gold test on 
spinal fluid, none have been generally’- adopted. Hull and Faught 
(Jour. Immunol., 1920, v, 521) described a modification of the Sachs- 
Georgi test, using clear blood serum (0.3 cc) and an alcoholic e.xtract 
of beef heart (1 cc), either cholesterinized or not. The entire volume 
of the test is 1.3 cc instead of 10.5 cc as ad\’ised in the original pro- 
cedure. The authors emphasized tlie importance of vigorous shaking 
of the antigen when diluting it (1 to 5) with normal salt solution and of 
titrating tlie antigen to determine tlie optimum amount of precipita- 
tion. The prime requisite for the serum was its clearness, age and 
inactivation apparently making no dilTerence. Centrifugalization 
enabled an immediate reading. As a rule, positive tests can be read 
Avhen allowed to stand overnight. No change was noted after forty- 
eight hours. Optimum results were obtained -nath low temperatures 
for incubation, though no appreciable difference was noted in over- 
night incubation at room temperature and at ice-box temperature. 
Parallel precipitation and Wassermann tests were observed in 296 
instances. Eighty-eight per cent of the samples agreed; in 7 per cent, 
the precipitation test showed a more delicate reaction, being positive 
where tlie Wassermann was negative; 2 per cent yielded a negative 
precipitation test with a definitely positive Wassermann, and in 3 
per cent it was negative when the Wassermann was doubtful. Treat- 
ment of the patient apparently affected the results of the precipitation, 
causing it at times lo become negative while the Wassermann was 
jiositivc. Attempts w determine whether the precipitate formed in 
the Sachs-Georgi testtwas entirely responsible for the Wassermann 
reaction were unsuci^ssful. Similarly, T.a^mgucui (British Jour. 
Expn. Bath., 1921 , ii, 41) compared the results beriveen tlie Wassermann 
and Sachs-Georgi reaclons on 296 cases. Ninety-one per cent gave 
the .same result, while dfecrepancics were encountered in the remainder. 
The authors did not re^rd any of tlie discrcpancii^' as serious, noting 
that the largest proportion occurred in cases which were suspicious 
to tlie Wassermann tesfl but negative to the Sachs-Georgi reaction. 
When compared vdth tliJ findings of other investigators, they felt that 
the discrepancies were, *i all probability, not due to any essential 
difference in the nature oV the two reictions and that, in general, the 
differences have been obseVved only in case of weak or doubtful reac- 
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and known as the “incubator method,” where the readings were made 
after keeping the mixture for eighteen to twenty hours at 37° C. The 
alcoholic human heart extract, as used in the Wassermann reaction, 
was prepared by the double method. The human sera were inacti- 
vated by heating tliirty minutes at 56° C. To each of two tubes con- 
taining 0.5 cc of emulsion a volume of Ice, consisting respectively of 
0.1 and 0.05 cc serum diluted with saline, was added and mixed by 
slight shaking. From a practical standpoint, the authors believe that 
the Sachs-Georgi reaction suffers from the greater difficulty of dis- 
tinguishing between negative and suspicious or weakly positive reac- 
tions. It was found that the precipitable substance in the Sachs- 
Georgi reaction consisted mainly of the lipoids contained in tlie emul- 
sion. In a resume of the results of 1042 examinations, on serums and 
cerebrospinal fluids made with the Wassermann and Sachs-Georgi tests, 
Levinson and Petersen {Arch. Dcrmat. and Syph., 1921, iii, 286) found 
a close parallelism of the two reactions (92 per cent). In 62 cases in 
which the Wassermann reaction was negative while the Sachs-Georgi 
reaction was positive or doubtful, the clinical history or examination 
revealed evidence of sj^ihilis in 58 per cent. The authors employed a 
teclmic as modified by Mandelbaum, differing from the original in 
the use of smaller amounts of serum and antigen. Emphasis was 
placed on the preparation of a proper antigen and the careful reading 
of results. No superiority of ice-box over simple room temperature 
incubation was found. Because of its simplicity and the fact that it 
is frequently positive in syphilitic cases when the Wassermann test is 
negative, the authors are of the opinion the Sachs-Georgi reaction 
offers a valuable aid in the routine examination of sj'philis when used in 
conjunction with the Wassermann reaction. Kilduffe {Arch. Dcrmat. 
and Syph., 1921, iii, 416) reported the results of parallel Wassermann and 
Sachs-Georgi tests on 296 human sera. The technic for the latter 
test corresponded to that described by Galli-Valerio. Twenty-three 
per cent gave positive Wassermann reactions while in the Sachs-Georgi 
tests the total number of positive reactions was 14 per cent, some of 
which were in Wassermann negative sera. By the Wassermann, 70 
per cent were negative while by the Sachs-Georgi, 60 per cent were 
negative, some of these occurring in Wassermann positive sera. Of 
16 anticomplementary serums, 2 gave a weakly positive Sachs-Georgi 
reaction. Twenty-three sera reacted only ivith the cholesterinized 
heart extract and the acetone insoluble lipoid e.xtract, the s^'^pliilitic 
liver extract being negative; of these 6 gave positive Sachs-Georgi 
reactions. The worker concluded that a diagnosis of sjqjhilis or a 
conclusion as to treatment cannot be based on the results of a Sachs- 
Georgi test ivith safety. 


Tuberculosis in Guinea-pigs with Experimentally Produced 
Endothelial Leukocytosis.— McJunkin (Jour. Med. Research, 1921, 
xlii, 2-201) studied tlie effect on tuberculous guinea-pigs of producing 
in them an endothelial leukocytosis by tlie intraperitoneal injection of 
cultures of B. phlei, B. smegmatis, and non-Aurulent tubercle bacilli.. 
The type of leukocyte increased was the large mononuclear of transi- 
tional leukocyte which was differentiated by the benzidine polychrome 
stain. It was found tiiat those tuberculous animals in which the leu- 
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kocytosis had been induced usually lived a few days longer tlian the 
control untreated tuberculous guinea-pigs. The chief difference in 
pathological features at autopsy was that the spleen of the treated 
animals was quite small, bound do%vn by adhesions, and was free from 
definite tubercles, while in the imtreated tuberculous animals the 
spleen was enlarged and showed necrotic areas. 
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Experiments on Alastrim.— Leake and Force {Puhlic Health Rep., 
1921, x.xxvi, 1437), working with material in the shape of crusts and 
"vesicle contents from cases of alastrim, a mild form of smallpox or a 
smallpox-like disease, found that the virus immunized monkeys against 
vaccine idrus. Rabbits gave similar results, while rabbits previously 
inoculated witli vaccine A-irus showed cutaneous sensitization to small- 
pox, alastrim and vaccine Aurus, but were negative to chickenpox. 
The authors hold that this work indicates the identity of alastrim and 
smallpox. 

A Guide to the Proper Rat-proofing of Buildings.— Hauer {ruhlic 
Health Reports, 1921, xxxA'i, 930) points out that trapping and 
poisoning result in only temporary reduction of the number of rodents 
in a community, though these measures are A^aluable in a plague emer- 
gency. On the other liand, rat-proofing giA-es lasting results, tliough 
the warning is giA’cn that aa’c cannot expect to make any community 
rodent-free. The classification of buildings according to rat luizard 
and subclassification Arith reference to construction and uses are given, 
as arc the measures applicable to cacli group. Details of the proper 
use of concrete and of oilier important features of rat-proofing are giA’cn. 

Industrial Dermatosis Among Printers.— ^IcConnell (Public Health 
Rciwrls, 1921, .xxxau, 979) investigated an eruptive condition known 
jis “ink poisoning” among printers. The condition Avas found 
only among those Avho haA'c "dry” skins and Avas not accompanied by 
any constitutional symptoms. The lesions A’aried from erythema to 
ulcers and Avere confined to the regions exposed to the ink. A calamine 
gelatine paint Avas found to remedy tlie dermatitis promptly. ^ As a 
prophylactic it is recommended that lanolin or a mi.xturc of lanolin and 
olive oil be rubbed into^theliandsjind.forcarms. 
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Anopheles and Sea-water.~GKiPFiTS {Public Health Reports, 1921, 
xxxid, 990) reiaews earlier observations on the subject and records 
his own experiences. The latter lead to^ the following conclu- 
sions: (1) 'A. crucians was^found to propagate in sea-water diluted^to‘ a 
maximum salinity of 10,088, or slightly more than 50 per cent average 
sea-water. The transfer to sea-water of A. crucians larv® winch had 
started their development in brackish water did not unfavorably affect 
their subsequent development. (2) A. quadrimaculatus was not found 
to breed in numbers sufficient to be of sanitary importance in a higher 
salinity than 10,003, or 1.5 per cent sea-water. In one case tu^o larv£e 
found in water with a salinity of 10.048 developed into A. quadrimacu- 
latus imagoes; but this observation requires confirmation as to whether 
this species may complete its entire water cycle in so high a percentage 
of sea-water. The question is raised as to whether A. quadrimaculatus 
larvEB may not withstand a much higher salinity intermittently than 
continuously. Specimens of A. quadrimaculatus transferred from fresh 
pond-water to sea-water, salinity 10,160, were all Idlled within twelve 
hours. (3) A. quinctipcnnis was not found developing in salt or brackish 
waters. This species breeds under a wider range of conditions than 
either A. quadrimaculatus or A. crucians, but apparently does not sur- 
vive in salt or brackish waters. Larvse of A. punciipeyinis all died within 
seven hours when put into sea-water. 


Typhoid Fever in Cleveland, Ohio, for the Years 1918, 1919 and 1920, 
— Perkins {Public Health Reports, 1921> xxxvi, 1095) gives a de- 
tailed discussion of recent experiences in Cleveland with typhoid 
fever, considering especially the possible sources of infections. The 
evidence excludes flies and milk as sources of any appreciable amount 
of infection; food, contact, and infection acquired by bathing in con- 
taminated water are allocated a fairly definitely though relatively 
small number of cases. The city water supply, though part is filtered 
and all is chlorinated, is regarded as the chief source of infection. The 
author does not regard the chlorination as adequate to make the water 
supply safe, a point on wluch the water department of the city dis- 
agrees. A plea is made for the providing of a supply which shall at all 
times conform to Federal requirements from a bacteriological point 
of view, i. c., not to exceed one colon bacillus in 50 cc. It is noted that 
whenever an improvement has been made in Cleveland’s water supply 
a drop in t 5 ''phoid incidence has followed. 


Eecovery from Eabies, with Reports of Cases of Treatment Paralysis 
and of Recovery of Animals Apparently Rabid.— Phillips, Berrt and 
Snock {Jour. Infect. His., 1921, xxix, 97) state that spontane- 
ous recovery from rabies naturally acquired, while rare, does 
occur.. The saliva of an animal which recovers from rabies may have 
been extremely ^^^ulent during the course of the disease. As early as 
thirty-eight days after recovery from street rabies in a dog, the infec- 
tivity of the brain ma 5 '’ disappear and Negri bodies be absent. And 
that therapeutic measures to control the symptoms in developed rabies 
in man should not be so heroic as to themselves endanger the life of the 
patient, for there is a possibility of recovery. 
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Fake Arsphenamine.— Health Reports, 1921, xxxvi, 1510). 
Tlie Public Health Ser\'ice issues a warning in regard to spuri- 
ous arsphenamine, quoted from the weekly Bulletin of the Health 
Department of the City of New York': “The Department of Health 
ha\ang made an investigation relative to the sale, in the city, of 
arsphenamine of supposedly German origin, by seamen and otlier 
unscrupulous venders, submitted several samples purchased to its 
chemical laboratory for analysis. The chemist’s report shows the 
samples to be a fraudulent substitution, being a combination of sodium 
chloride and a yellow dye. Physicians and druggists are accordingly 
warned against purchasing such products from unknonm persons.” 

Observations on the Spread and Persistence of the Hemolytic Strepto- 
cocci Peculiar to Scarlet Fever. The Streptococci Isolated from 
Attendants and Surroundings of Scarlet Fever Patients.— Tunnicliff, 
(Jour. Infect. Dis., 1921, xxix, 91) states that hemolytic strep- 
tococci may be isolated from tlie floor and walls of rooms occupied 
by patients with scarlet fever and diphtheria, and from the fingernails, 
face masks and shoes of the attending nurses and from the eating 
utensils used by patients harboring hemolytic streptococci. Only 
5 of 20 strains thus isolated were opsonified and agglutinated by the 
serum of a sheep immunized with a hemolytic streptococcus from scarlet 
fever and hence to be considered as specific for scarlet fever. Four of 
these strains were isolated from the eating utensils of scarlet fever 
patients and one from the face mask of tlie nurse in attendance. These 
results indicate the value of face masks and the necessity of disinfection 
of eating utensils used by patients with infectious diseases. It would 
appear also that persons associated with scarlet fever patients may 
develop tonsillitis without an e.\'anthcin and harbor hemolytic strepto- 
cocci which belong to the same biologic group as those isolated from 
typical cases of scarlet fever. Agglutination of hemolytic streptococci 
from suspected cases of scarlet fever, by immune sheep serum specific 
for streptococci from scarlet fever, has proved helpful in diagnosis. 
These results suggest, further, tliat wliile patients witli scarlet fever 
generally rid themselves of hemolytic streptococci specific for scarlet 
fever in from three to four weeks, patients with discharges may retain 
them much longer, and that the streptococcus specific for scarlet fever 
disappears at the time when the patient becomes non-infectious, accord- 
ing to clinical e.vperience. 
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ACUTE CEREBELLAR ENCEPHALITIS (ACUTE CEREBELLAR 

ATAXIA).* 

By J. P. Ceozek Geifpith, M.D., 

PnOFESSOR OF FEDIATRICS IN THE TJNIVERBITy OF PENNSYLVANIA. 


The great interest wliicli has been awakened in the subject of 
acute non-suppurative encephalitis, owing to the prevalence of an 
epidemic of the disorder, leads me to a further elaboration of an 
earlier study of this form of inflammation of the brain, particularly 
as it affects the cerebellum and as it is manifested in children. It 
has been my fortune to encounter four isolated cases in which the 
sjTnptoms indicated that the cerebellum suffered very, decidedly 
from the attack, if, indeed, it did not bear the brunt of it. These 
have been reported in two earlier publications,^ together with the 
abstracts of all the cases I had discovered recorded in journal 
literature up to 1915, making twenty-one in all. In all of these the 
attack was acute and the affection occurred in early life. 

It will not be necessary to repeat here the abstracts of the cases 
which I have already collected. They were of reports by Shepherd, ^ 
Schepers,® Feith,^ Bastian,® Lenhartz,® Haromarberg,^ Liithje,® 

* Read before the First Meeting of the Association for Research in Nervous and 
Mental Diseases, December 29, 1920. 

1 Griffith: Am. Jour. Med. Sci., 1916, 151, 24; Am. Jour. Dis. Children, 1920, 
20, 82. 

“ Med. Times and Gaz., 1868, 1, 144. 

’ Berl. klin. Wchnschr., 1872, 9, 517. 

* Allg. Ztschr. f. Psychiat., 1873-4, 30, 236. ‘ Lancet, 1878, 2, 207. 

® Berl. klin. Wchnschr., 1883, 20, 312. 

I Nord. med. Arkiv., 1890, 22, No. 23. 

® Deutsch. Ztschr. f. Ncr%’enhcilk., 1902, 22, 280. 
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Frederick Taylor,® Voelcker.i® Guthrie, Batten,^® Nonne** and the 
four seen by myself, making a total of twenty-one cases in all. The 
follo'R'ing are abstracts of cases which have appeared in medical 
journal literature since the time mentioned, now about six years 
ago, or of the cases which were inadvertently omitted from my 
paper, those being selected which seem with good reason to belong 
to this category: 

Clapton.” Female. Well until four years, when, after measles, 
was unable to walk or talk for six months. Then up to fifteen j'^ears 
walked unsteadily. Could not use her hands with certainty or ease 
and was dull mentally. Must have then gradually improved, and 
when married at thirtj^-two years could take long walks, although 
she had to walk slowly. With pregnancy gait became more unsteady 
and she was dull of comprehension, but could still attend to domestic 
duties. Died shortly after confinement. Autopsy showed decided 
atrophy of cerebellmn. 

Note. This case is very much like the one reported by Hammar- 
berg. The onset was distinctly acute and the condition must have 
been an encephalitis; but many data are lacking. Recovery, 
although partial, had yet been very decided. 

Fairbanks.” . Child, sex not given, aged five years. Had a severe 
attack of measles when four and a half years old— about six months 
before seen— followed in two weeks by prolonged screaming, 
unsteady gait, staggering, ataxia of right hand. iMind clear; speech 
unaffected. Examination showed Romberg’s sjraptom; staggering 
gait; no nystagmus; normal speech; ataxia of the right hand; right 
knee-jerk slightly greater than left; plantar reflex normal; Babinski 
reflex present. Under observation about one month (?), during 
which time there was decided improvement. 

Note. The connection with measles and the acute condition 
seem to be undoubted, and the degree of improvement renders 
ultimate recoverj’^ to be hoped for. 

E. S. Taylor.'® Case 1, girl, aged ten years. Measles nine weeks 
before admission, followed in a week by headache. ^’STien taken 
from bed a week later had a nodding movement of tlie head back- 
ward and in four days was unable to stand and had pain in the left 
chest. Examination showed movements of the head when the child 
was in a sitting position; speecli slow and hesitating; knee-jerks 
present; pupils normal; no nystagmus; exiremc ataxia when placed 
on feet and apparently vertigo. Improvement remarkably rapid 

• Lancet. lOOL 2, 1410. Brain. 1005. 28, 300. ” Ibid., 3K1. 

K Brain, 1905. 28, 4S9, 400; Clin. Soc. Tr., 1007, 11, 270, 277. 

NcuroloK. Ccntralbl., 1909, 28, 8S5. 

>' Tr. Pathol. Soc. of London, 1871, 22, 20. 

“ Arcli. Pediat., 1907, 24, 770. ” Guy’s Hospital Rep., 1913, 67, 9S. 
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and seemingly complete in about twelve weeks from the onset of the 
measles, 

E. S. Taylor. Case 2, girl, aged seven years. While in appar- 
ently perfect health fell suddenly and could not stand. Headache 
the next morning. Examination two days later showed speech 
monotonous and abrupt; child apathetic; knee-jerks present; no 
nystagmus; irregular movements of the head; could not sit without 
assistance; completely ataxic when standing and support was 
necessary; no vertigo; an intention-tremor of both arms; spinal 
fluid normal; slight fever; well-marked asynergia and adiadoko- 
kinesia. In less than three weeks no signs of cerebellar disease 
remained. 

Note, Tajdor emphasized the occurrence in both cases of sudden 
onset, extreme ataxia without loss of power and a characteristic 
slow, jerldng speech. 

Striimpell.i^ Boy, aged four and a half years. One day, about 
four weeks after the beginning of a moderate whooping-cough, 
complained that eyes did not feel so well. Better the next morning, 
but on the day folloiving was taken suddenly with inability to stand 
and could scarcely see. This attack was not immediately preceded 
by any severe paroxysm. Examination four days later showed 
normal intelligence; dilatation of pupils; apparently a diminution 
of power of movement of the eyes; complete bilateral amaurosis; 
typical bilateral optic neuritis; no ataxia of arms; knee-jerks not 
obtained; well-developed ataxia of the trunk; sways' greatly when 
placed on his feet and could not stand alone. Lumbar puncture was 
negative. Improvement was very rapid and complete in about six 
weeks. 

Note. Striimpell describes this case as an undoubted one of 
ataxia of the cerebellar form, but is uncertain whether the lesion was 
in the cerebellum or in the corpora quadrigemina. 

A. Gordon.^® Child, aged seven and a half years, sex not stated. 
At five years had a very severe diphtheria followed by ataxic gait 
and station; increased knee-jerks; ataxia of the upper extremities; 
nystagmus; the child appeared dull and to understand with difficulty. 
Under observation for a year without improvement. 

Note. This would appear to have been an acute encephalitis 
of the cerebellar type after diphtheria. Basing the opinion upon 
the histories of certain other cases it is possible that improvement 
or even recovery might yet take place. 

Seham.^® Boy, aged ten years. Condition commenced acutely 
with a drunken gait. During two months this grew worse; there- 
in Deutsch. Ztschr. f. Nervenheilk., 1914-15, 53, 321. 

** Jour. Nerv. and Ment. Dis., 1918, 47, 370. 

" Arch. Pediat., 1919, 36, 531. 
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was trouble with writing; diplopia; slow, uncertain and scanning 
speech; static ataxia and support needed; nystagmus; strabismus; 
incoordination of hands; sensation normal; patellar reflexes 
increased; intelligence normal. Improvement went on slowly. In 
four, months he could stand without diflSculty, although the gait 
was reeling. Three and a half years later a letter states that the 
boy goes to school, walks alone sometimes for miles and speech is 
much better. 

Note. The sudden onset points distinctly to an acute lesion, 
such as an encephalitis, and the existence of this condition is borne 
out by the almost complete recovery at the last note. 

Mills and Wilson.^® Girl, aged three j'ears. Shortly after an 
attack supposed to be influenza she grew gradually more unsteadj' 
on her feet, and three months later a severe attack of indigestion 
and vomiting was followed by great difficulty in standing and 
walking and then by inability to sit upright. Examination showed 
cerebellar gait and station ; some marked cerebellar asynergy in the 
upper extremities, with inabilit}' to control the motion of the hands; 
alternating strabismus and nystagmus. No note made of condition 
of speech or of psychic symptoms. Improvement steady during 
two weeks of observation. 

Note. This case apparently dates from the attack of influenza, 
with a recurrence of the intracranial disturbance at the time of the 
severe attack of indigestion. 

Skoog.“^ Girl, aged four years. Measles folloAved on the twelfth 
day by unsteadiness of hands and interference with walking. In a 
short time she could hardly get about. Examination on the third 
day after the onset showed the patient a little sulky or obstinate, 
but othenvise cerebration good; coarse tremor of tongue; slight 
ny.stagmus; no paralysis; sensation normal; deep refle.xes slightly 
increased; all movements of e.xtrcmities moderately ataxic; stand- 
ing and walking difficult; all incoordination tJTiically cerebellar in 
t\'pe; cerebellar as.^^^ergia evident. Improvement rapid and in 
seven weeks after onset of the nervous sjnnptoms was complete. 

Reh.^* Girl, aged seven and a half years. Grippe developing 
on the fourth day into delirium, yet no unconsciousness, and the 
child could hear and obey orders given. There was very marked 
static ataxia, with difficulty in keeping from falling when on her 
feet. Apparently no other disturbance of motility; sensibility 
unimpaired; knee-jerks exaggerated; slight rigidity of the neck. 
Spinal fluid showed no noteworthy alteration. By the seventh 
day the delirium was replaced by moderate temporary somnolence 


.\rch. Neurol, nnd P.sj’cli., 1919. 1, .^07. 
Jour. Am. MckI. Assn., 1920, 74, 1097. 

= Arch. tl. mtd. dca enf., 1920, 23, 302. 
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and' the fever had ceased, By the ninth day the ataxia had dis- 
appeared, By the thirteenth day there was some sciatic pain. The 
patient was out of bed, apparently well, in a month. 

It has not been possible to make a search for cases clearly belong- 
ing to the present epidemic of encephalitis and, which have been 
reported and are to be classified as perhaps constituting a cerebellar 
form of this disease. A number of such have been described in 
adults, as, for instance, by Iledlich,^® and seen in soldiers in whom 
ataxia of a cerebellar type was present; but I have not read of any 
in children, although in the vast literature of the present epidemic 
there are doubtless such on record. There have repeatedly been 
described during the epidemic instances of a myoclonic form of 
encephalitis which to a slight degree suggests the tremor seen in 
some of tlie reported instances of cerebellar ataxia, but without 
exliibiting any true ataxia or other sjouptoms which would form this 
complex. I have myself seen at least three instances of this condi- 
tion in children. As alreadj'^ indicated a number of cases have also 
been described of a choreiform or choreo-ataxic or choreo-athetotic 
encephalitis, in some of which the movements appear to hold a mid- 
situation between those of chorea and ataxia. Such cases in children 
have been reported, for instance, by Roge,^'' Stertz,^® Zimitz/® 
Massary/^ R, C. HamilP® and others, and one or two have come 
under my own observation; and Economo'^® in discussing such cases 
expressed the view that the lesions are especially in the tissues 
leading from the cerebellum to the thalamus. Cases of this sort, 
although approaching in symptoms those described in this communi- 
cation, exliibit other features distinguishing them. All go to sup- 
port the accepted view that the lesions of encephalitis, epidemic 
or otherwise, are by no means confined to any one region and that 
borderline cases must of necessity occur. 

It is difficult to give any synoptical account of the onset and 
course of the disease, since these vary so greatly. The description 
of an imaginary typical case would read somewhat as follows: 
The onset is acute, with luiconsciousness and absence of speech, 
these possibly being preceded by initial vomiting or convulsions. 
The unconsciousness disappears in a few days, j’-et with this occur- 
rence it is noted that the mentality is not quite normal; that the 
returning speech is affected in various ways, suggesting difficulty 
in enunciation rather than in thought; that there is a very decided 
degree of ataxia of the limbs, and often of the head and trunk; and 
that the patient cannot walk at all or only with a staggering gait, 

Ztschr. f. d. gcs. Neurol, u. Psychiat., 1917, 37, 1. 

Bull, et m6m. de la Soc, in6d. des h6p., 1920, 35, 246. 

Munchcn. med. Wchnschr., 1920, 67, 225. 

Wien. med. Wchnsclir., 1920, 70, 474. s’ Ibid., 542, 

Arch. Neurol, and Psych., 1920, 4, 44. 

W^cn. med, Wchnsclir., 1920, 70, 475. 
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Convalescence progresses more or less slowly; less often rapidly, 
the mentality usually soon becoming normal, the ataxia and dis- 
tmbance of speech disappearing more gradually, and the case 
recovering in many instances with little if any trace of the disorder 
remaining; often, however, with evidences of permanent damage, 
especially of a psychic nature. 

The great variation in sjTnptoms spoken of makes it necessary 
to review some of them more in detail: Some disturbance of the 
sensoriPm has been observed in the majority of the cases. This is 
often transitorj^ sometimes long continued, and is of a varied nature. 
Unconsciousness is comparatively common. It was stated to have 
been present in 12 of the 31 cases. It is usually of brief duration, 
but sometimes prolonged, in one instance lasting as long as seven 
weeks (case of Liithje). Although it was seen in only the fourth 
of my personal cases, in this it lasted, with entire immobility, four 
or five days, and after that a soporose state continued for a decidedly 
longer time, the condition verj’^ strongly suggesting the four instances 
of epidemic stupor reported by Batten and Still.®” Convulsions 
have been reported in but three or possiblj" four cases. In my fourth 
case frequently repeated convulsions continued during the first 
sixty hours. 

Vomiting is not commoni It was observed in 8 cases, but was 
only occasional and insignificant. Pain of any sort, oftenest in 
the head, is distinctly xmcommon. It was recorded in only 6 of 
the 31 cases. Among disturbances of mentality observed other 
than unconsciousness may be mentioned a lethargic or dazed 
condition; apathy; delirium; violent and prolonged screaming; a 
state of fear; a maniacal state; and a diminution of intelligence. 
Some such affection of mentality was present in 19 of the 31 cases. 
This has been of variable duration. One of tlic shortest, in those 
in which the psyche was affected at all, was in the first patient under 
my own care, in whom attacks of screaming and a dazed or dull 
condition of the intellect lasted for more than a week. In some of 
the cases the continuance has been several months and in not a few 
others it was still present after several years in the form of mental 
backivardness and gave promise of being permanent. 

Speech was reported affected in 22 of the 31 instances, and I refer 
only to the condition after any unconsciousness which might have 
been present had disappeared. In many instances there was for a 
time entire inability to speak. Later, after the power of speech 
began to return, utterance remained still far from normal, being 
described as drawling, or slow, or jerking, or irregular in some way, 
according to tlic case. In at least 9 cases speech was entirely 
absent for a time; and although the continuance of this state was 
usually brief, sometimes it was decidedly prolonged. Periods of 


” Lancet, 1018, 1. 030. 
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one and a half, three, five, and six months are on record. One. of 
my own-cases did not speak at all for five months. So great a dura- 
tion of absolute absence of speech is unusual; but, on the other hand, 
the recovery of perfect speech is generally distinctly delayed. In 
one of my cases speech had become entirely distinct within seven- 
teen days from the onset while in one of the collected cases it was 
still abnormal a year after the attack. Other cases give likewise a 
duration very variable in time. Even as much as three and* a half 
years after the attack the speech was still affected in one case, that 
of Frederick Taylor, which finally recovered entirely. The slowness 
with which all speech-defect disappears is shown by the fact that in 
only 10 of the 22 cases w^ho had disturbance of speech is it indicated 
that the recovery of it was complete. In the remainder the patients 
passed from observation wdth the defect still present to some extent, 
although in many of these there was nothing but a slight hesitation 
or slowness remaining. There seems no doubt that in some of the 
more persistent instances of delay in recovery the trouble was to be 
assigned, at least in part, to the continuance of a disturbed mental 
state, and this statement perhaps applies as w’^ell to the early entire 
disappearance of the power of speech; but in the greater number 
of cases the defects of utterance were of a nature clearly dependent 
upon incoordination. 

A very prominent. symptom was ataxia, present in all the cases. 
It was sometimes slight, and then of later appearance and entirely 
of less importance than were the cerebral symptoms. In nearly 
all, however, it has been a very early and promment manifestation. 
It affected most frequently the legs, interfering with standing or 
producing a drunken cerebellar gait. Nearly always the arms w^ere 
involved as well, and sometunes the head and the trunk. A rhythmic 
nodding of the head, which might be classed as a manifestation of 
static ataxia, is recorded in six instances. The degree of a'taxia was 
variable. In some cases it entirely interfered for a considerable 
time with standing or walking, even as long as twenty-two months 
in one instance (Frederick Taylor). Generally in the course of a few 
weeks the power to walk was regained, although with a gait which 
was decidedly incoordinate. The duration and course of the ataxia 
progressed to a large degree pari passu with the disturbance of 
speech. In the mildest cases all evidence of it had disappeared 
within three weeks. 

Other symptoms which have been described are less constantly 
present. In some of the cases in which tremor is mentioned it is 
doubtful whether this may not have been a manifestation in reality 
of ataxia. Whatever its indication it has not been seen frequently— 
in only 6 of the 31 cases in all. Nystagmus was peculiarly marked 
in 2 of my own cases and absent in 2. Taking all the 31 reported 
cases as a group, nystagmus was observed in 10 instances. Strabis- 
mus was seen in 5 or possibly 6 instances. Optic neuritis was found 
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in but 2 cases. Loss of sphincter control was observed in 3. “Loss 
of power” or “paresis” has been reported in a number of instances. 
It was not present in the sense of paralysis in 3 of my 4 cases, and in 
the remaining 1 was no more than hypotonia lasting during the 
comatose phase of the attack. It is extremely likely that in nearly 
all instances which have been observed it is in reality a loss of con- 
trol, not of power. The reflexes as represented by the knee-jerks are 
active’ or normal so far as any reports have been made on the subject 
by the writers. This was the condition mentioned in 17 instances. 
Ankle-clonus has occasionally been found— 4 cases in all. Vertigo 
or dizziness has, as a rule, not been reported. It was complained 
of slightly .in 2 of my own cases, but there has been mention of its 
presence in but 1 other. Still, with the presence of ataxia in every 
case and with the youth of the patient precluding any very accurate 
description by him, it is difficult to determine just what influence 
vertigo may have had in the production of the staggering gait. It 
is reasonable to conclude that, apart from the ataxia, vertigo may 
have shared in the action in some instances. Disturbance of sen- 
sibility has been rarely reported, anesthesia being mentioned only 
once. 

The age of the 31 patients ranged from three to twelve years, 18 
of them being six or more years old. The immediate causes of the 
disease without reference here to the actual nature of the affection 
itself have been varied. The occurrence of some infectious disorder 
appeared to have been the precursor in 24 of the 31 cases, measles 
immediately preceding in 8, influenza in 5 and typhoid fever in 4. 
It is interesting to note that 3 of the typhoid fever cases occurred 
in children of one family (Liithje). In all of the 24 cases the 
encephalitis immediately followed upon or developed during the 
infectious disease. In 1 case dysentery was the precursor, and this 
might perhaps with reason be included among the cases of infection. 
In another case the attack was preceded by trauma of the head, 
but just what the etiological relationship may have been is uncertain. 
In 4 instances there had been no pre%dous illness observed. As to 
the sex, 17 of the patients were females and 12 males and in 2 no 
statement is made. 

The nature of the affection is naturally of the greatest interest. 
There appears to be no question that it is an encephalitis, and also 
that it is a process not limited to any one portion of the brain. 
Symptoms other than those supposedly cerebellar have been seen 
in practically every case referred to in this report. Fever, uncon- 
sciousness, delirium, con\mlsions and the like, which may occur, 
certainly cannot be called cerebellar symptoms, nor can the various 
later alterations of the mentality. After the unconsciousness passes 
away the presence of the cerebellar s;^unptoras becomes manifest. 
The' absence of speech, at first probably cerebrah is replaced later 
by various affections of utterance, which indicate in most instances. 
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as I have said, rather a lack of control, although mental defect may 
have had some influence in others. ' 

The possible relationship of the disease to the epidemic encepha- 
litis which is now so prominently before our attention is of great 
interest. With an increasing Imowledge of the numerous types of 
this latter disorder it would appear very probable, as I have already 
stated, that in many instances of this cerebellar symptoms are 
naturally to be expected. As a matter of fact we do know that the 
lesions of lethargic encephalitis, which affect predominatingly the 
gray matter at the base of the cerebrum, may involve also the cere- 
bellum or other regions. So far as the cases now under consideration 
are concerned it must be said that they have occurred for the most 
part independently of any epidemic, in connection with various 
other possible causes, and cannot be attributed to an encephalitis 
of any specific microbic nature. 

We know little regarding the actual lesions which were present 
in any of the 31 cases, for the reason that only 2 of them came to 
autopsy, and that this was years later, death being preceded by 
symptoms of mental failure. The prognosis, therefore, as to sur- 
vival is good, but that of complete recovery is far more uncertain. 
In my first case recovery was complete in one month, while in one 
of the cases observed by E. S. Taylor the child was well in three 
weeks. Complete recovery in less than six months was reported in 
8 instances and nearly complete recovery in less than one year in 3. 
The case reported by Frederick Taylor still showed symptoms three 
and a half years after the onset, but none when an examination was 
made twenty years after the attack. It is evident, therefore, that 
we must be guarded before making a decision that progress toward 
recovery has fully ceased. A total duration of three or four months 
might perhaps be assumed as an average for the more acute symp- 
toms, but this is only an approximation. In about one-third recov- 
ery was absolutely complete when the patient was last seen, while 
in some others it was almost entirely so when the last note was made, 
and in still others we may fairly assume that complete recovery 
soon took place. In quite a number of instances, however, we are 
in doubt as to the final disappearance of symptoms, and in certain 
of these the symptoms might be expected to persist for certainly a 
long time, and perhaps even permanently. The disquieting element 
is that in about one-quarter of the cases there was at the last 
observation some evidence of mental defect. 
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CaJNICAL STUDIES IN FUNCTIONAL DISTURBANCES. 

STUDY I. FUNCTIONAL THYROID TESTS AS AN AID TO 
DIFFERENTIAL DIAGNOSIS.* 

By Nelson G. Russell, M.D., John A. P. Millet, M.D., 

AND 

Byron D. Bowen, M.D., 

BUFFALO, N. Y. 

(From the Medical Department, University of Buffalo, and the Medical and Surgical 
Clinics and the Department of Metabolism, Buffalo General Hospital.) 

Introduction. During the past few years a great deal of interest 
has been centered upon the use of various functionai tests as aids 
to the clinician in the diagnosis of suspected thyroid disease and 
as a measure of the degree of thyroid activity where a functional 
disturbance of this gland has been recognized to exist. The tests 
of thyroid function which have found widest application are the 
estimations of the basal metabolic rate, the glucose tolerance and 
the adrenalin sensiti^dty. 

Our purpose in offering the ensuing study was to correlate these 
three tests in disturbances of the thyroid and to note the results 
of their use in other endocrinopathies and various conditions of 
clwonic disease. Heretofore no study based on the joint applica- 
tion of all these tests has been made, although there have been 
many published in which one or two have been used. 

While it is not the purpose of this paper to present a complete 
bibliography, it is not perhaps amiss to recall some of tlie more 
important contributions to this subject. 

Bibliography. Basal Metabolism. It has become a generally 
accepted teaching, as a result of the extended researches of nmner- 
ous competent workers, that tlie basal metabolic rate is a reliable 
index of the degree of thyroid activity. Thus, Means' states in a 
recent publication: “So characteristic of thyroid disease are changes 
in the basal metabolism that, personally, I believe that in the 
metabolism level we have a functional test of that gland, increase 
meaning hypertlijToidism and decrease meaning hypothyroidism, 
proHded, of course, that other diseases that alter basal metabolism 
are excluded.” The above sentence summarizes well the feeling 
of numerous others who have made use of this test. DuBois,= 
Boothby,^ jMcCaskey' and Sandiford' have all subscribed to tlie 
same view. Peabody, Wearn and Tompkins® are of the opinion 
that a normal metabolic rate is sufficient evidence in itself to 
eliminate a prewous diagnosis of JiypertbjToidism. 

* Re.nd before the American Climatological and Clinical Association, June, 1920. 
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Glucose Tolehance. A vast amount of work has been carried 
out in recent years on the utilization of glucose in various conditions, 
and it is the opinion of most workers that alimentary hyperglycemia 
occurs in almost every case of hyperthyroidism. Hamman and 
Hirschman,^ Denis and Aub,® Janney,® McCaskey^® and Luedersi^ 
are among those who have contributed toward forming this con- 
clusion. 

Adbenalin Sensitivity. Numerous observations, alike of 
clinicians and physiologists, lend support to the view, that the active 
principle of the thyroid sensitizes the sympathetic nerve-endings 
to the action of adrenalin. Foremost among the American workers 
in this field are Goetsch,^^ Barker and Sladen,*® Cannon and Cattelfi^ 
and Levy.^® “ A good working bibliography and a brief theoretical 
discussion are presented in Goetsch’s paper. Since the appearance 
of his work the adrenalin sensitivity test has been widely used in 
this country, though the conclusions reached as to its diagnostic 
significance have not always agreed with those of Goetseh himself. 
In this country Peabody and his associates showed that 60 per cent 
of cases of "irritable heart” in soldiers reacted positively to adrena- 
lin.^'^ They confirmed Goetsch’s statement that normal subjects 
are not sensitive to the dosage employed (0.5 c.c. of 0.001 solution 
of adrenalin chloride or its equivalent in the solid form). The 
normals studied by Peabody and his associates were soldiers in 
training. O’Hare^® showed that cases of hypertension exhibit a 
definite hypersensitiveness to adrenalin, although the type of 
response is not identical with that obtained by Goetseh and others 
in cases of hyperthyroidism. Boothby and Sandiford^® find that 
there is no relationship between the character of the adrenalin 
reaction and the degree of thyroid activity. Woodbury®® alone 
tliinks that there are certain cases of thyrotoxicosis, dependent 
upon toxic adenomata, which, while showing hypersensitiveness 
to adrenalin, may present no increase in the basal metabolic rate. 
His ideas are identical with those of Goetseh,®^ though the latter 
did not make any estimations of the basal metabolism in the cases 
which he reported. A few foreign writers have made contributions 
to the subject, notably Ramon Turro,®® Bernard®® and Troell,®^ 
whose ideas are strikingly similar to those of Goetseh and Woodbury. 

Methods. In order to secure a clinical impression independent 
of the results of the functional tests a complete history was taken 
of every case and a careful physical examination recorded. In all 
cases the blood-urea nitrogen was determined, and in most cases 
blood counts, minalyses and Wassermann tests on the blood serum 
were carried out. 

Basal Metabolism. The portable respiration apparatus devised 
by Benedict®® ®® was used in making all the determinations recorded 
in this paper. The calculation of the basal metabolic rate was based 
.entirely on the oxygen consumption. The standard method of 
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determining surface area was employed as outlined by DuBois,=^ 
while the standards of sex and age were taken from Clinical Calor- 
imeter, Study XXX.28 We had the opportunity of controlling tin's 
method -ndth others in hvo instances in which the variation proved 
to be less than 5 per cent, a fact which makes us feel that this 
method in onr hands was sufficiently accurate for clinical purposes. 
Furthermore, tlie results obtained conformed very well to the 
clinical impression of the cases and were borne out by tlieir subse- 
quent progress.. The operation of the apparatus, while not tedious 
or complicated, offers a few technical difficulties winch must be con- 
stantly borne in mind in order to secure accurate and uniform results. 

Glucose Tolerance. A slight modification of the technic 
employed by Janney was used for the determination of the glucose 
tolerance. Samples of blood and urine were taken on a fasting 
stomach. The patient was then given an amount of glucose cor- 
responding to 1.75 grams per kilo of body weight. This was admin- 
istered orall}’^ in a 40 per cent aqueous solution flavored with the 
juice of a lemon, which was prepared tlie night before and kept in 
the ice-box. The blood sugar was determined on the fasting 
specimen and again two hours after the administration, and tlie 
urine tested for sugar hourly over a period of four hours. The 
blood sugar was determined by Myers’s-’ modification of the Lewis 
and Benedict method. For the purpose of describing in a roughly 
quantitative fashion tlie degree of intolerance exhibited to glucose 
we have made use of the following arbitrary scale: 

Ph/s minus (±), a reaction of doubtful significance. 

1. Two-hour blood sugar more tlian 150 mgm. and less than 200 
per 100 c.c. of blood— no glycosuria. 

2. Two-hour blood sugar less than 150 mgm. with glycosuria 
(trace) in one specimen. 

One phts (-f-), a slightly positive reaction. 

1. Tv-o-hour blood sugar less than 150 mgm. witli definite gly- 
cosuria in more than one specimen (traces, not complete reduction). 

2. Tivo-hom- blood sugar more than 200 mgm. without glj’cosuria. 

Two phis (-k-k), a moderately positive reaction. Two-hour 

blood sugar less tlian 200 mgm. with glycosuria (complete reduction) 
in more than one specimen. 

Three plus (-k-k-k)^ a strongly positive reaction. Two-hour 
blood sugar more than 200 mgm., witli complete reduction in more 
tlian one specimen. 

Adrenalin Sensitiviti'. The sensitivity of all patients to 
adrenalin was determined by tlie subcutaneous injection of 0.5 c.c. 
of a 1:1000 solution of adrenalin chloride (Parke, Davis & Co.), the 
effect on pulse and blood-pressure being noted, and observations 
taken on the subjective and objective response in accordance with 
the technic recommended bj' Goetsch.’’ ^\hiIe no physiological 
tests were made to assay the strengtli of the solutions used, the 
frequency of positive responses was considered sufficient proof of 



BUSSELL, MILLET, BOWEN: FUNCTIONAL DISTURBANCES 793 

their activity. During the latertests a rest period of at least one-half 
hour was employed, in order to bring the pulse and blood-pressure 
to a steady base line and to observe the effect of a subcutaneous 
injection of 0.5 c.c. sterile water. All the tests in this series except 
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Table I. — Hyperthyroid cases 


Key to column headings on tables: Basal metabolism test: 

Weight; Figures given represent net weight in kilograms. 

Calories; Figures given represent calories per square meter per hour. 

Metabolism; Figures ^ven represent percentage variation from normal for an 
individual of same age and sex. 

The column headings under the glucose tolerance test represent time intervals 
following administration of glucose. 

Figures under columns entitled pulse, blood-pressure (systolic and diastolic), and 
respiration represent values obtained before injection of adrenalin (figure to left of 
oblique line) and the maximum rise or fall following the injection (figure to right of 
line). By this graphic method the maximum rise of pulse, systolic blood-pressure 
and respiratory -rate can be readily noted in each indi\’idual case as w'ell as the 
maximum drop in diastolic pressure. 

The degree of subjective and objective change followng the adrenalin injection 
is noted by the number of plus signs in the columns entitled subjective and objective 
respectively, the scale running as follows; Plus-minus, doubtful; one plus— slightly 
noticeable; two plus — definite; three plus — marked. 

N. D. = Not done. 

V. = Vascular type of response; described elsewhere by O’Hare. 


twelve were carried out by the same observer in order to eliminate 
as far as possible differences in interpretation. As was done in the 
case of tlie glucose tolerance test, an arbitrary scale was established 
in order to quantitate approximately the degree of response as 
follows: 
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Plus minus (±), cases showing a degree of response probably 
within the limits of normal: 

1. Rise of pulse or blood-pressure, or both, of more than ten 
points, without evidence of much subjective or objective disturbance. 
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Tablk II. — ^Hj’pothyroid Cases 

2. Slight subjective and objective disturbance without perceptible 
rise of pulse and blood-pressure. 

One plus (-f-), slightly positive response. Rise in pulse and 
blood-pressure of over ten points, with slight but definite subjective 
and objective disturbance. 
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Table III.— Fnticue Ca-scs. 


Two plus (-}-+), definitely positive response. Rise in pulse and 
blood-pressure of over twenty points, with increased degree of sub- 
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jective and objective disturbance to the point of considerable dis- 
comfort for the patient. 

Three pins strongly positive response. Rise in pulse 

and blood-pressure of over thirty-five points with an alarming degree 
of subjective and objective disturbance. 
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Table TV. — Miscellaneous cases. 


Clinical Groupings. Hyperthyroidism. All cases in this group 
may be classified under two headings : (a) True exophthalmic goiter 
and {h) toxic adenomata without exophthalmos. They all without 
exception presented a majority of the signs and symptoms ordinarily 
considered cardinal in the diagnosis of thyrotoxicosis (exophthalmos, 
restlessness, tachycardia, tremor, loss of weight and hyperliidrosis). 

Hypothyroidism. Among the cases listed as hypothyroidism are 
included three in Avhich an unqualified diagnosis of myxedema 
could be made clinically. The remainder, while presenting certain 
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findings suggestive of thyroid insufiiciency, were not diagnosed 
until functional tests were carried out and the administration of 
thyroid extract had effected a disappearance or amelioration of tlie 
predominating symptoms. 

Fatigue Cases. We have considered it excusable to describe 
certain cases under this heading because of the predominance of 
subjective and objective fatigue in the clinical picture, and in 
spite of the fact that they cannot be classified among the recognized 
clinical entities. In this conception we do not claim priority, as 
Rogers^'’ has already recognized the syndrome. We believe tliat 
most of these cases are identical with tliose described by Goetsch as 
cases of latent h 5 T)erthyroidism of a type hitherto unrecognized. 
They usually present in addition to subjective and objective 
fatigue, perceptible thyroid enlargement, labile pulse and vague 
symptoms ordinarily described as neurasthenia. Two of the cases 
showed palpable nodules in the thjToid while in three no enlarge- 
ment could be demonstrated. One classical case of effort syndrome 
is included in this series. 

Miscellaneous. In this large and motley group we have placed 
cases which were studied with a view to tlie elimination of possible 
disturbance in the endocrine sj^stem. In some of them the exist- 
ence of thyroid disturbance bad been established at some previous 
period; in others clinical evidences of pluriglandular disturbance 
were present, though the variations in clinical findings preclude 
the possibility of placing them in definite categories; in a few all 
evidence of endocrine disease was found lacking and the presence of 
organic disease established, while another small group may be classed 
as essentially normal. 

Discussion. In looking over tlie records of tlie cases here presented 
it appears quite evident that ordinary careful clinical metliods are 
entirely satisfactory from a diagnostic standpoint in all cases of 
frank hypertliyroidisra. However, in four of these cases (171, 215, 
232 and 235) functional tests proved of distinct value in confirming 
a strong clinical impression of mild thyrotoxicosis. In the general 
run of cases tliese tests showed their greatest value in allowing a 
quantitative estimate of tlie degree of intoxication and in forming a 
basis for studying the effect of treatment. 

A glance at Table I should convince any impartial critic that the 
only functional test showing an invariably positive response in cases 
of hyperthyroidism is tlie basal metabolism. However, it is evident 
that any subject of tlijuotoxicosis must pass through an incipient 
stage in which functional tests might be expected to yield negative 
results. Our attention was directed to this possibility by the 
beha\dor of one case in particular (215) whose basal metabolic rate 
was plus G per cent at a time wlien several clinicians were convinced 
that her symptoms were due to lijqierthjToidism. One month 
later subjective and objective signs had increased and her basal 
metabolic rate was found to have risen to plus 17 per cent. 
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Alimentary hyperglycemia and glycosuria have been found to be 
consistently present in hyperthyroidism, but inasmuch as these are 
also found to occur in other conditions, where their presence is some- 
times difficult to explain, their value as specific tests of thyroid func- 
tion is correspondingly diminished. Several workers have called 
attention to a characteristic blood-sugar curve occurring in hyper- 
thyroidism, i. e., a rapid rise in the blood sugar to a moderately high 
level followed by a rapid fall to the fasting level, as contrasted with 
the slow rise and fall which is common to diabetes. It has been 
suggested that this type of reaction is due to a rapid mobilization 
of sugar and that it is another manifestation of accelerated metab- 
olism. Although we have not considered it necessary to make 
hourly blood-sugar determinations, we have noticed the tendency 
for glycosuria to occur usually within the two hours following the 
administration of glucose and for many cases to have a normal or 
nearly normal blood sugar at the end of two hours. The cases 
which showed this reaction most strikingly did not necessarily show 
an excessively heightened metabolism. In fact, there was no close 
agreement between the basal metabolic rate and the degree of 
intolerance to glucose. Thus, whereas five cases showed negative 
sugar reactions and a maximum basal metabolic rate of plus 36 
per cent, six other cases whose metabolism was less than plus 36 
per cent showed positive sugar reactions. In one case (255) the 
response was very marked, although the basal metabolism was only 
plus 15 per cent. It is to be noted, however, that this curve was 
similar to that described in potential diabetes, although no other 
evidence of the condition was found in this case. 

In the adrenalin sensitivity test there was no direct relationship 
established between the intensity of the reaction and the basal 
metabolic rate. In fact, some of the strongest adrenalin reactions 
were observed in which tlie metabolism was less than plus 25 per cent, 
and vice versa. Two cases having a basal metabolic increase of 
over 50 per cent showed a reaction to adrenalin which, according 
to the standards proposed by Goetsch, would be, construed as 
negative. 

As far as a comparison can be drawn between the glucose tolerance 
test and the adrenalin sensitivity, it may be said that in looking 
over the hyperthyroid series some degree of similarity may be traced 
in the results observed. This correspondence, however, is' not 
constant and is not sufficiently marked to allow an accurate forecast 
of the result of one of those tests in a given individual on the basis 
of the response observed to the other. 

It will be noticed that several of the positive adrenalin reactions 
are designated as vascular in type. By this is meant that the rise 
observed in pulse and blood-pressure was not as sustained as in the 
cases shoving the type of response alleged to be typical of hyper- 
thjToidism. In the hjTierthjToid group tliree of the four shoving 
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a vascular response had no hypertension, although showing evidence 
of bloodvessel disease, whereas three cases of hypertension showed 
the typical sustained rise of pulse and blood-pressure, this rise 
being equally high with that noted in the vascular type (rise in the 
systolic pressure of at least fifty points). 

One noteworthy observation that is suggested by a study of the 
records in the hjqjoth^oid group is that the glucose tolerance 
test was found to be distinctly positive in only two cases, both of 
wloich showed severe headache of the migraine type as the only 
sjTnptom. In one of these the e\adence was very suggestive of 
associated ‘pituitary disease. On the other hand, of those which 
were subjected to the adrenalin test, 55 per cent showed a defim’tely 
positive response. These cases were all distinctly improved by the 
administration of thyroid extract. We regard this fact as the 
strongest clinical evidence hitherto adduced that the adrenalin test 
in itself affords no criterion of the presence or absence of thjTo- 
toxicosis. No correspondence could be established between the 
basal metabolic rate in these cases and tlie response to glucose and 
adrenalin. 

Among the fatigue cases it vdll be noted that in 40 per cent the 
basal metabolic rate was minus 10 per cent or less while in the 
remainder it fell vithin normal limits. In no case was an increased 
metabolism demonstrated. We feel that at the present time it is 
impossible to say whether or not these cases wluch show a lowered 
metabolism are definitely hypothjToid, as we have not had the 
opportunity to carry the therapeutic test to a satisfactory conclu- 
sion. In one case (190) in which the basal metabolic rate was 
minus 26 per cent and the response to adrenalin distinctly positive, 
thyroid extract was tolerated well and was administered long enough 
to bring the metabolism to normal— a change wluch was unaccom- 
panied by improvement in her clinical condition. Goetsch®* and 
Woodbury^ have recently advanced the \’iew that cases of this 
tjqje show clinical improvement following thjToidectomy, and state 
tliat tlie excised glands show a picture of diffuse adenomatosis with 
an increase in the mitochondrial content of the cells and otlier signs 
of increased functional activity. We are tlierefore watching our 
cases witli eagerness for the development of clinical evidences of 
hjqjerthjToidism— the more so because Avith one exception all of 
them responded positively to adrenalin. ^ 

In view of the magnificent quantitative work of KendalP* and 
Plummer,^- which has shoAra the definite relationship betAA'cen 
tliATOxin and the basal metabolic rate, it does not seem rational to 
make a diagnosis of hj-perthyroidism, in the absence of the classical 
symptoms and signs of this condition, when the basal metabolism is 
AATthin normal limits. The possibility of tlie existence of a second 
active principle in the thyroid gland, independent of thyroxin and 
with a different physiological action, has been suggested. Up to 
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the present time there is not sufficient clinical or physiological evi- 
dence to afford this theory much support. Although both Goetsch 
and Woodbury claim clinical improvement in almost all their 
cases following thyroidectomy, in no instance had their patients 
been followed over a period exceeding nine months. Furthermore, 
we do not feel that the degree of subjective improvement reported 
is sufficiently striking, in the absence of careful control by direct 
personal observation and the repeated use of functional tests, to 
justify any dogmatic statement on this most important point. 
Particularly is this true since the psychologfcal effect of operation 
and the recognized value of a subsequent rest period might together 
be sufficient to produce a definite, if temporarj'-, amelioration of 
symptoms. We must not be unmindful of the danger of hypothy- 
roidism developing in these cases as a result 'of thyroidectomy. As 
far as we know no report has yet been published of basal metabolic 
estimations following these operations. 

In regard to the glucose tolerance test 20 per cent of the fatigue 
cases showed a moderately and another 20 per cent a slightly 
diminished tolerance, while the rest showed doubtful or negative 
reactions. No relationship could be demonstrated between this 
response and- the basal metabolism or adrenalin sensitivity tests. 

In the large and varied miscellaneous group a few points of interest 
are to be noted: One case only (173) showed a decided increase of 
the basal metabolic rate. This patient had a definite pan-sinusitis 
and showed no clinical evidences of hyperthyroidism or of disease 
of any other endocrine organ. Five cases showed increases of from 
10 to 13 per cent; 2 of these were cases of Raynaud’s disease, 1 
of active pulmonary tuberculosis, 1 of vertigo of vestibular origin 
and 1 of arteriosclerosis with menopause. Three of these were 
individuals of unusually short stature, • while with one exception 
they all showed an exceptionally poor state of nutrition. These 
facts may in part account for an apparent slight increase in their 
basal metabolic rate. On the other hand 1 1 cases showed a decrease 
in the metabolic rate of from 12 to 24 per cent. Of these 8 were 
considered to be possible hypothyroid cases and were given thyroid 
gland. ^ They were left, however, in the miscellaneous group because 
the period of observation was not considered long enough to warrant 
a final dia^osis of hypothyroidism. Of this small group of 11 
cases showing decreased metabolism 4 were distinctly sensitive to 
adrenalin and 5 slightly so, the remaining 2 giving a questionable 
response. 

Five cases in the whole miscellaneous group showed distinct 
intolerance to glucose, 2 of which were clinically weU following 
definite hyperthyroidism. One case had Raynaud’s disease, 1 par- 
oxysmal tachycardia and 1 mucous colitis. 

In regard to the adrenalin sensitivity test, excluding those 
cases showing a decreased metabolism, 40 per cent showed a dis- 
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tinctly positive response and 20 per cent a mild one. Thus on cal- 
culating the number of definitely positive responses to adrenalin 
in the whole series of 85 cases we find that there were 40, (47 per 
cent). Of these 10 were seen in the hyperthyroid group (45 per 
cent), 5 in the hj'pothyroid group (38 per cent), 10 in tlie fatigue 
group (66 percent) and 15 in the miscellaneous group (45 per cent). 
On the basis of these figures we consider that the phenomenon of 
hjoiersensitivity to adrenalin may occur in a variety of disease 
conditions which have not as yet been exhaustively studied from 
tliis angle. 

Summary and ■ Conclusions. A clinical and functional study is 
presented of 85 cases showing symptoms eitlier definitely attrib- 
utable to disturbance of the endocrine glands, particularly the 
thyroid, or not readily -explainable on any other basis. 

The functional tests employed were the basal metabolism, glucose 
tolerance and adrenalin sensitivity tests. 

The cases studied were dmded into four groups: hj'perthjToid, 
hypothjToid, fatigue and a large miscellaneous group. 

Clinical methods were found satisfactory in the diagnosis of frank 
hyperthyroidism, mjrxedema and to a lesser extent in the third and 
fourth groups. In apparent hypotliyroidism— not mjNedematous 
in type, however — the ordinary clinical methods usually failed to 
suggest the probable diagnosis. In such cases the diagnosis was 
made entirely on the basis of a decreased basal metabolic rate, 
togetlier with definite improvement after the administration of 
thjToid extract. 

Of the functional tests used the basal metabolism was the only 
one to yield uniform results, which could be reasonably interpreted 
in association with the clinical findings and subsequent progress of 
the cases studied. As a result of this study it is our firm conidction 
that an apparatus for the determination of the basal metabolic 
rate is indispensable in a diagnostic clinic. We share the belief of 
other workers that this test affords tlie best index of the degree of 
thyroid acti^'itjL 

Both of the other tests yielded positive results in almost all cases 
of hyperthjToidism, but the frequency of similar responses in a 
variety of other conditions, in some of which the diagnosis of hj’per- 
tlnToidism was not even a remote possibility, necessarily detracts 
from their value as specific tests of thvToid function. 

Special emphasis is laid on three points brought out by the data 
here presented. These are: (1) That there are some cases showing 
definite hj-persensitiveness to adrenalin and intolerance to glucose 
who tolerate tliyroid extract well and improve under its administra- 
tion; (2) that it is dangerous to attribute much importance to a 
positive adrenalin response in the diagnosis of suspected h>T>er- 
tliyroidism; and (3) a corollary' of tlie point just mentioned that 
aii occasional case of classical e-xophBialmic goiter showing marked 
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increase of the basal metabolic rate may exhibit no hypersensitive- 
ness to adrenalin. 
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and equipment of the routine laboratory, although no special 
financial provision had been made. 

We also wish to thank Miss Helen Markey and Miss Mary B. 
Watters, laboratory assistants, for their tireless energy in making 
the manj’’ chemical determinations, and Miss Blythe Gager, for 
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A CLINICAL CLASSIFICATION ON ASTHMA BASED UPON A 
REVIEW OF SIX HUNDRED 'AND FORTY-EIGHT CASES.' 

By Francis M. Rackesunn, M.D., 

ASSISTANT IN MEDICINE, HARVAUD MEDICAI* SCHOOL; rHySICIAN TO OtJT-PATIENTS, 
MASSACHUSETTS OENEUAL HOSPITAL, BOSTON, MASS. 

-It is clearly recognized today that asthma is always a symptom 
and never a disease as such. The diagnosis is usually made by the 
patient. The term “asthma” is here used to include all those cases 
in which a type of dyspnea characterized by difficult inspiration or 
e.\piration, or both; “wheezj"” breathing is the predominant symp- 
tom. Such breathing occurs in a variety of conditions. The patient 
TV'ith a typical barrel chest full of squeaks and musical rales over 
which the breath sounds are prolonged usually lias asthma, but 
his diagnosis should be pulmona^ emphysema. Bronchial asthma 
is a loose term which is ordinarily applied to those patients ''ith 
astlima in whom the physical examination between the attacks is 
essentially normal. As to the mechanism by which this peculiar 
t}’pe of dyspnea is produced we know little, although the theory 
of bronchial spasm with edema of the mucous membrane seems 
adequate. 

From Anaphylaxis Clinic of the Massachu.-etts General Hospital. Boston, Maw. 
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In the study of each case of asthma at least two factors, in its 
cause are important. There is for each case of asthma an under- 
lying basis the nature of which is quite unknown, except that it 
tends to be inherited, especially in those cases in which the asthma 
is due to foreign proteins. This ,basis may be referred to as the 
“asthmatic state'’ which underlies not only the various forms of 
asthma but such other conditions as hay fever, food, and drug 
idiosyncrasies and certain cases of urticaria, angioneurotic edema, 
eczema, etc. On top of this basis recent investigation has identified 
a variety of types of asthma which it is the purpose of the present 
paper to review, with particular reference to their relations one with 
another. 

The simplest and most obvious classification already discussed, 
especially by Walker and by myself, divides asthmatics into two 
main groups: First, those sensitive to foreign proteins in which 
the cause is outside of the body (extrinsic), and second those not 
sensitive where the cause is inside of the body (intrinsic). 

During the past three years patients with asthma have been 
studied in the clinic for anaphylaxis at the Massachusetts General 
Hospital and in private practice. The accompanying chart shows 
an arrangement of these cases and is an attempt to demonstrate the 
clinical relation in the various groups. In the management and 
treatment of cases this chart has been found to be of great practical 
value. 

Foreign proteins may enter and act upon the body in several 
ways, particularly through the respiratory tract, as in Groups A 
and B of the chart and through the gastro-intestinal tract, as in 
Group C. 

Group A. Pollen Hay Fever and Asthma. Group A repre- 
sents cases which were sensitive to the plant pollens. There were 
71 cases of early hay fever (sensitive to the graminacese, timothy, 
red top and June grass), 227 cases of late hay fever (sensitive to the 
composite ragweed) and 49 cases of double hay fever— a total of 
347 cases of hay fever. (These cases of simple hay fever are not 
included among the 648 cases of asthma.) Pollen asthma describes 
the asthma which occurs as an aggravation of hay fever. Pollen 
asthma must, in its pure form, be limited in its dates of onset and 
subsidence to the true hay fever season. Pollen asthma occurred 
in only 9 cases of early hay fever (12.6 per cent), in 81 cases of late 
hay fever (35.7 per cent) and in 9 cases of double hay fever (18.3 
per cent), “and in a total of 99 cases (28.5 per cent) of all types of 
hay fever This is the most typical form of asthma known: the 
easiest to diagnose and the simplest to treat. Desensitization with 
pollen extract relieves this asthma even better than it relieves hay 
fever. 
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A clinical classification of 648 cases of asthma. 
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Myocardial insufficiency 


In certain cases this pollen asthma once started does not end 
abruptlj^ with the end of the hay fever season but continues on 
into the fall or -vn'nter. Such cases, 2S in number and nearly 28 
■ per cent of the 99 cases of pollen asthma, are here called cases of 
complicated pollen asthma. This term is, however, applicable only 
to those cases in which asthma continues in one single attack, which 
lasts not more than a few weeks beyond the true hay fever season. 



rackejiann: a clinical classification of asthma .805 

Some cases which give a history compatible in the early stages with 
a pollen asthma— and later with a complicated pollen asthma— will 
say that still later, after the apparent end of their usual fall attack, 
they will have other attacks during the winter and spring. It is 
obvious that these other attacks of asthma can have no relation 
to any pollens and must therefore be due to bacterial action or in 
certain cases to some reflex action. It might be presumed that 
other foreign proteins in dust or food might perhaps be responsible 
for the later attacks in such patients, and, indeed, 7 patients 
reacted positively to one or other cereal proteins and 1 of them 
to eggs as well. However, in the 7 cases the removal of the corre- 
sponding food had no effect on the asthma. 

The diagnosis of pollen asthma can be made in most cases by a 
careful history and without skin tests. Occasionally a case of 
supposed pollen asthma was found that failed to react to pollens. 
Study, however, revealed the fact that such patients had no eye or 
nose symptoms preceding their asthma, which of course emphasizes 
the importance of care in history-taking. 

Up to this point the physical examination of these patients 
between their attacks of asthma is always normal. As the asthma 
progresses, as the attacks become longer and the intervals shorter, 
evidence of a secondary pulmonary emphysema develops. This 
will be discussed at greater length later. Suffice it to say that of 
the 99 cases of pure pollen asthma, 23 cases went on to develop 
perennial asthma, and 13 of these had emphysema. Two cases 
which had late hay fever and also had a perennial asthma had 
never been worse during the fall, so that in them a diagnosis of 
pollen asthma was not made. 

Group B, Dust Asthma. Group B is a group closely related 
to Group A, and includes 76 cases of individuals sensitive to foreign 
proteins other than the pollens, but is confined to those cases in 
which the contact is by W'^ay of the respiratory tract, and in which 
the exposure is to proteins in dust. Here are 45 cases of horse 
asthma, 9 of which were sensitive to the pollens as well and one of 
which reacted to egg-white. In addition there are 8 cases of asthma 
due to feathers, 8 cases of asthma in bakers and housewives 
due to wheat flour dust, 1 case due to cats and 1 to dogs, 1 to 
coffee, and 11 cases of asthma due to some unlinown dust, only 
6 of whicli had positive tests, and these tests were incompatible 
with the history. In this last group of 11 cases this diagnosis was 
made because of the peculiar circumstances: a theater, a musty 
house or a farm which invariably precipitated the attack. It is 
felt that more comprehensive tests might have revealed the offend- 
ing protein, for as long as the patient avoided the particular cir- 
cumstances there was no asthma. Walker, quoting Goodale, has 
lately defined such cases as reflex in nature (through the olfactory 
nerves) . 
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The 8 cases of asthma from wheat flour dust are of great interest. 
They were all in bakers. In spite of the fact that they gave satis- 
factory tests to the wheat proteins they had no symptoms at all 
referable to eating white bread. S^ptoms developed only during 
or shortly after exposure to wheat flour in the form of dust. In 
other words, symptoms were caused only by contact through the 
respiratory tract. Treatment, however, included the withdrawal 
of cereals in the diet, as a cumulative action is a distinct possibility. 
Cases of susceptibility to other dusts, such as orris-root powder, 
rice powder, rabbit, guinea-pig and miscellaneous hair, perhaps 
leather dust and a variety of others, should be mentioned for the 
sake of completeness, although in the present study no such case 
was identified. In an analysis of 198 cases of vasomotor rhinitis 
susceptibility to orris-root powder was found in 13 (6 per cent), but 
none of the patients had asthma. 

As in the case of pollen asthma, so horse or dust asthma may 
readily_ be complicated by bacterial infections to a greater or less 
extent, and these complications may ultimately produce emphy- 
sema. In this Group B, 16 cases in the total of 76 were so compli- 
cated and 10 went on to develop perennial asthma, and 8 of them 
emphysema as well. 

Group C. Food Idiosyncrasy. Group C represents those 
individuals who are obviously poisoned by certain definite foods or 
food combinations. This poisoning manifests itself by asthma, 
by urticaria, by angioneurotic edema or occasionally by violent 
gastro-intestinal upsets or by eczema. 

In 19 cases, or only 3 per cent of the 648 cases of asthma, proteins 
in food were considered to be the cause, not only because each 
patient gave a well-marked test to the protein in question, but also 
because the patient’s sjTuptoms were definitely relieved when the 
particular food was eliminated. 

These 19 cases were sensitive in 10 cases to egg, in 4 to wheat, in 
2 to meat and in 1 each to nuts, fish and milk; 4 cases were sensitive 
each to a number of different foods, the most frequent combination 
being to eggs and wheat. Eleven of these 19 cases were in children. 
It so happened that no case of food asthma in this series was found 
which had a complicating bacterial asthma. 

Thirty-five cases of urticaria and 6 cases of angioneurotic edema 
have been tested* but no case of either urticaria or angioneurotic 
edema was found to have asthma. 

Twenty-nine cases of eczema were tested and 5 of these also had 
asthma which seemed to come and go with the eczema. Four 
of these 5 cases had positive tests each to one or more food proteins. 

Group D. Bacterial Asthjlv. Group D represents perhaps 
the most common group, which can be subdivided as follows: 

’ For results see paper on Skin Tests with Foreign Proteins, which will appear in 
an early isstio of this Journal. 
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1. Where asthma dates from a definite acute respiratory infection, 
17 cases (13 adults and 4 children). 

2. Eighteen cases in wliich there is each year a rather sharp and 
severe but relatively short attack of asthma occurring with the 
first cold spell of autumn and often recurring with the violent 
changes in temperature in March. Seven of these 18 cases were in 
male adults over thirty-five years old. 

3. Thirty-five cases of “winter” asthma where the symptoms are 
- closely associated with the cold weather of New England; are per- 
sistent and present practically constantly until the spring. Any 
fresh cold makes them markedly worse. All of these cases were in 
adults. Their separate classification is perhaps artificial, since many 
cases closely resemble the cases of perennial asthma to be discussed 
later. The group should be recognized, however, because a change 
to a warmer climate is an efficient and valuable treatment. 


4. Bacterial asthmas in children, 38 cases, which come on most 
often after a cold and last for variable periods— the important point 
being that between the attacks these children are quite well. In 
case they are not quite normal between the attacks and still retain 
a certain amount of wheezing and dyspnea on exertion, it is usually 
fotind that they have mild emphysema, large peribronchial lymph 
nodes or some other organic cause for the symptoms. In each of 
these subgroups the tests are ordinarily negative, but 7 children 
have been added in spite of a positive test, since nothing in their 
story seemed to agree with the test. 

Group E. Reflex Asthma. While it is usually accepted that 
111 many cases asthma depends upon the action of foreign proteins, 
yet in other cases the relation of proteins to the etiology is much 
less clear. In many of these latter some organic condition outside 
of the respiratory tract can be discovered and can be assumed to 
be indirectly responsible for the asthma, although the precise 
mechanism of its effect is usually unknown. 

In the present' study 78 cases are placed under the heading of 
reflex asthma. In 16 of these cases, mostly in children, bad nutri- 
tion was considered to be the cause rather than the result of the 


asthma, largely because treatment directed toward the regulation 
and enlargement of the diet, but without attention to specific 
foods, caused a great relief of the asthma. In at least 4 cases the 
asthma vas associated with and presumably due to a faulty posture 
with ptosis. In 4 cases with disturbances of the gastro-intestinal 
tract, asthma was associated with constipation, the relief of which 
rdieved the asthma. In 9 cases with diseased tonsils, 1 with lung 
abscess, 4 with bad teeth, and 11 with chronic pulmonary tubercu- 
losis the absorption of toxic material is easy to understand, as at 
least a contributory cause to poor general condition and asthma. 
In 8 casp various pelvic disturbances were associated with the 
asthma, including, the menopause and pregnancy, and in 2 cases 
asthma was invariably associated with the catamenia. 
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Referring to the definition of the term asthma as giyen in the 
first paragraph of this paper, it is of interest to note that recently a 
patient was referred to the imter for asthma in whom a tumor, 
probably luetic in nature but of suflicient size to obstruct the breath- 
ing, was found in the bronchial mucous membrane. 

In the group of refiex asthma also are placed 13 cases of nervous 
asthma in which excitement or association with some disagreeable 
undertaking (return to college, beginning sumrner work, preparations 
for a journey) was the exciting cause of asthma in these patients 
with a general nervous instability; and finally, in 5 cases asthma 
seemed to follow a long period of stress and strain. Several of these 
latter cases have been undoubted results of the war, and a prolonged 
period of rest and relaxation, without other treatment, has caused 
a great improvement. 

One case of this tj^ie is that of a widow who, left entirely alone, 
broke down under the strain of settling her husband’s estate, 
sending the children td school and trying to do all the housework 
when her servants abandoned her. With a complete rest and change 
of environment the asthma largely disappeared. 

Perennial Asthma. It is obvious that as asthma progresses the 
attacks become more frequent and of greater duration, but as a 
diagnosis of emphj’^sema cannot be made in these cases, this way- 
station in the chart is justified. It would only be confusing to 
attempt to trace here the origin of the many cases of perennial 
asthma: but for the treatment of each case, this origin must be 
traced, if good results are to be obtained. 

In addition to 23 cases in Group A and 10 cases in Group B who 
have reached this stage of perennial asthma there is a group of 48 
cases who state in their history that their asthma has from its start 
been chronic with comparatively short intervals between attacks. 
Most, if not all, of these cases are of bacterial origin— their skin 
tests are all negative. Their separate classification is artificial and 
perhaps 'unnecessary. 

Emphysema. On the chart a horizontal line is drawn between 
perennial asthma and emphysema. This line represents the onset 
of a demonstrable organic change in the patient which will remain 
constantly present even though the patient is- sure that he “is 
entirely well.” 

Such patients have dyspnea on exertion which is usually associated 
with wheezing. If they are examined at any time, even between 
their attacks of asthma, they will show a more or less barrel-shaped 
chest with rounded shoulders. The breath sounds are most often 
diminished in intensity and high pitched in quality. Musical, 
whistling or squeaky rales are almost always present or can be 
brought out if the patient coughs a few times. In well-marked 
cases the pulse is often of poor quality: there is usually some cyanosis 
depending on tlie amount of associated bronchitis; the pulmonic 
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second sound is accentuated, due to the increased intrapulmonaiy 
pressure, while the heart seems on percussion to be small, due to 
the overlying lung. Such patients sutFer from a markedly increased 
dead space in their air passages and from a markedly'' diminished 
vital capacity due to the large amount of retained air which they 
cannot expel. 

Such patients are prone to develop chronic infections of the 
bronchi which are very resistant to treatment, in that these infec- 
tions aggravate the emphysema just as the emphysema aggravates 
them, so that a vicious cycle is promptly established. 

Emphysema may be acute compensatory following a severe 
attack of asthma. It may be idiopathic— that is, may be itself the 
primary condition arising in an unknown manner and not following 
an attack of asthma, and finally it may obviously be a late secondary 
result of chronic asthma. 

In this series a total of 136 cases are diagnosed emphysema. 
Thirteen have already been included under pollen asthma, 8 under dust 
asthma and 4 under reflex asthma. Of the other 111 cases 14 gave a 
positive skin test to one or more foreign proteins, ragweed pollen, 
horse-hair extract and the wheat proteins being the most common. 
These cases have not been included in other groups because there 
was no history of hay fever or horse asthma which might have justi- 
fied the test-finding. Twenty-one of these 111 cases were acute and 
of less than two years’ duration. Twenty-five cases followed a 
history of chronic asthma and were of over twenty years’ duration. 

That prolonged emphysema vdth its associated chronic bronchitis 
may lead to myocardial insufficiency and arteriosclerosis seems 
undoubted whether the cause depends upon the burden to the circu- 
lation added by the almost constant effort to breathe or whether 
the cause is referable to the absorption of toxic material from the 
bronchi. It is, however, difficult to tell in just how many cases the 
myocardium is damaged, so that no figures can be given here. 

In the foregoing, 648 cases of asthma have been discussed and 
classified. In addition to the above, 47 cases, or nearly 7 per cent 
of the whole, remain to date unclassified, most of whom have not 
been seen since their first visit. 

Treatment. Treatment depends, obviously, on the type of 
asthma from which the patient suffers. Treatment by removal of 
foreign proteins or by attempts to desensitize the patient to them 
is sufficient in certain cases. On the other hand the treatment of 
perennial asthma, for example, will never be satisfactory until the 
etiology of each case is worked out. In the cases classified below, the 
“line of organic change,” no treatment will be entirely satisfactory, 
although much can be done for the patient’s comfort. In the cases 
above the line everything possible should be done to prevent the 
progress of the disease downward, and the hope of success is not 
um-easonable. 
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The chief function of such a classification of asthmatics, as is 
described above is, of course, to aid in the treatment of these patients; 
As is seen, most of the cases of asthma have neither a basis of 
definite foreign proteid susceptibility nor have they any abnor- 
mality which might justify a diagnosis of “reflex asthma,” so that 
most of the cases come under the heading of “bacterial asthma” 
or, at all events, are complicated by bacterial infection. The sub- 
divisions of this great group of bacterial asthmatics as given here are 
made on an empirical basis, usually not founded on any definite 
scientific basis but simply depend upon clinical observations and 
characteristics. In^practice, however, these subdivisions have 
been found to be of some importance in treatment. 

Vaccines have come to play an even more important role in the 
treatment of asthma, although their value from the strictly scien- 
tific vieivpoint is as yet unknown. If it is assumed that the attacks 
of asthma depend upon a low-grade focus of bacterial action, say in 
the bronchial tubes, and if the use of vaccines is found to relieve 
these symptoms, it may be assirmed that this relief depends upon 
the irradication, permanent or temporary, of this focus, and this 
irradication in turn is probably caused by the production of an 
active immunity. The possibility that the patient may be sensitized 
to bacteria and that the results of vaccine treatment are good 
because of a production of desensitization is another theory. There 
is little or no scientific basis available to date to help us choose 
between these two theories. The second theory has been advanced 
largely because of the desire to correlate all these cases witli the 
simpler and more obvious cases of pollen and other foreign proteid 
sensitiveness. At all events it should be borne in mind that vaccines 
produce their greatest effect, at least in other conditions than asthma, 
by producing an active immunity, and therefore it may be assumed 
that vaccines will work best in those cases of asthma whose attacks 
are isolated by fairly definite intervals of more or less complete 
freedom from symptoms. 

Anotlier point about vaccines: in a previous paper the writer at- 
tempted to show tliat vaccines do good in asthma only in case a local 
reaction is produced at the site of inoculation . This finding has been 
many times confirmed and in many cases has furnished a method by 
which the proper vaccine for treatment has been selected. This 
method consists roughly in making separate vaccines from each of 
the various organisms isolated from the patient’s sputum and then 
gi^^ng small doses of eacli vaccine subcutaneously. In twenty-four 
hours the local reactions from one or two of these vaccines may be 
fairly definite (heat, redness and tenderness), while there will be 
no reaction from the other strains used. If this is found to be the 
case, treatment with the organisms producing the reaction will 
usually give satisfactorj' results, whereas if the other non-reacting 
organisms are used in vaccines the further doses can be tremcn- 
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dously increased without producing either local reaction, aggrava- 
tion or improvement of the symptoms. 

The object of this paper will have been attained if it has empha- 
sized that not only are there many forms of asthma, but also by 
proper classification and by proper selection of the form of treatment 
a great deal can be done for these unfortunate sufferers. 

Conclusions. 1. A chart showing the interrelation of various 
groups of asthmatics is presented in the hope that it will prove 
of service in the classification of these patients. 

2, The importance of a careful study of the patient, and especially 
of his history, is emphasized. 

3. The importance of a proper classification and of a knowledge 
of the origin of asthma in any given case as a precursor to the suc- 
cessful treatment of that case is demonstrated, 
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OBSEEVATIONS ON THE TREATMENT OF AURICULAR 
FIBRILLATION BY QUINEDIN SULPHATE.* 

Br C. C. WOLFERTH, M.D., 

PHIIADEMHIA. 

(From the Medical Division, University Hospital, and the William Pepper 
Laboratory of Clinical Medicine, Univ'ersity of Pennsylvania.) 

Quinujin, one of the cinchona alkaloids, was isolated as a pure 
base by Van Heijningen in 1848. It is chemically isomeric 'unth 
quinin and has somewhat similar phj'siologic properties. Occa- 
sionally it has been used in therapeutics as a substitute for quinin, 
particularly in the treatment of malaria. 

Quinin was recommended as a remedj’^ in heart disease seventy 
years ago bj' Beletti.^ Such distinguished authorities as Huchard 
and Lancereaux considered it of value in cardiac palpitation, tachj’’- 
cardia and vascular erethism. According to Wenckebach, quinin 
was often used by the older clinicians in combination with digitalis. 
Nevertheless, its use in cardiac therapy was practically abandoned 
until Wenckebach,^ by accident, discovered its effect in restoring 
normal rhj’thm in a case of auricular fibrillation. He then tried 
it a number of times, but was successful in restoring the normal 
rhythm in but one additional case. 

Wenckebach’s observations stimulated a number of studies of 
the effect of quinin on abnormal rhj’tluns. It has been definitely 
established that quinin e.xerts an inliibitory effect against aiuicular 
fibrillation, but the percentage of cases in which tlie normal rhythm 
can be restored is so low that the use of the drug in clinical medicine 
for this purpose is scarcely warranted. Frey“ studied tlie effects 
of the tliree other well-known cinchona alkaloids, namely, cinchonin, 
cinchonidin and quinidin. The first two he found to be of no 
particular value in interrupting fibrillation, but quinidin yielded 
striking results in auricular fibrillation and flutter. Of the first 
22 cases treated, 11 regained the normal tj-pe of rhjthm. 

Comparatively little experimental work in respect of the effect 
of quinidin on the heart has thus far been reported, so that the 
information on tliis point is somewhat fragmentary. Santesson,'* 
in 1893, studied its effects along with tliose of quinin, cinchonin and 
cinchonidin on tlie frog’s heart. He concluded that its tox'icity is 
aliout one-half that of quinin, as it required nearly double the con- 

* Read in part before the Scelion on Medicine, Collcgo of Physicians of Piiiladel- 
phi.a, October 24, 1921. 

' Quoted from Pezzi and I..C Clerc: La Mfdecin, March, 1921, p. 443 . 

- Die unregeimassige HcrztatiRkeit und ilire klinischc Bedcutung, Leipzig and 
Berlin, 1914. 

’ Bcrl. klin Wchn^chr., 191S, 55, 417 and 450. 

* Arch. f. czp. Path. u. Pharin., 1S93, 32, .121. 
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centration to bring about complete cardiac arrest. Both cause 
reduction of pulse volume and frequency, but while quinin tends to 
influence volume 'more than frequency, quinidin exerts compara- 
tively more effect on frequency. Occasionally quinidin brought 
about actual increase in pulse volume. All the cinchona alkaloids 
studied were believed to be cardiac depressants and to exert their 
effects by acting as heart-muscle poisons. It was noted that 
quinin and cinchonidin were able to abolish irregularities in cardiac 
rhythm produced in the preparation of the hearts for the experi- 
mental procedures. 

Hofmann® found in dog and cat hearts perfused with quinidin that 
the most conspicuous effect was on contractility; this effect was not 
due to the influence of cardiac rate, as the changes in rate were 
small. He believed it to be a direct effect of the poison on the 
cardiac muscle. Excitability was also greatly diminished, so that 
the threshold of stimulation necessary to produce extras^’^stoles or 
fibrillation of tlie auricle rose. Finally, it became impossible to 
bring about fibrillation. 

Boden and Neukirch® by perfusion experiments on isolated rabbit 
and fetal human hearts found a marked depression of stimulus 
production which was manifested by bradycardia and slowing of 
artificially produced tachycardia. They like Hofmann found that 
a heart perfused with sufficient concentration of quinidin could not 
be made to fibrillate, or if fibrillation were already present it was 
abolished by the drug. Quinidin also caused a decrease in the 
strength of contraction of the auricles and ventricles. The coronary 
arteries were found to be widened by perfusion with quinidin. 
Hedbom’' had previously found that quinin caused increased blood- 
flow through the heart, but at the same time decrease in strength of 
contractions. 

Schott® made electrocardiographic studies of the effect of large 
doses of quinidin in guinea-pigs. He found progressive decrease of 
auricular rate, shallower and broader P-waves, marked alterations 
in the ventricular complex and increase in the conduction time going 
on to a high-grade incomplete heart-block with as many as five 
auricular contractions to one ventricular. Ordinarily complete 
dissociation would have developed instead of such a high-grade 
incomplete block, but Scliott explains the failure of the ventricle 
to develop an independent rhjihm on the ground that stimulus 
production was depressed in the lower levels of the heart as well as 
tlie higher by quinidin. But it would appear from electrocardio- 
grams published by Boden and Neukirch®that the auriculoventricu- 
lar node, at any rate, is able to assert itself as pacemaker for the 

‘ Ztschr. f. Biol., 1920, 71, 71. 

5 Dcutsch. Arch. f. kli'n. Med., 1921,- 136, 181. 

■ Skand. Arch. f. Physiol., 1899, 9, 1 . 

s Dcutsch. Arch. f. klin. Med., 1920, 134, 208. 

* Loc. cit. 
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ventricles imder the influence of quinidin. In some tracings there 
was no evidence of the spread of an excitation wave through the 
auricles. There were marked changes in the form of the ventricular 
complexes. 

In studying the effects of quinidin on normal persons in therapeu- 
tic doses, Freyi“ unable to discover any depression of cardiac 
contractility, but he as well as Hecht and Matko^i found a flattening 
, of the T-waves in electrocardiograms. Boden and Ne nki rcb^ 
found no electrocardiographic changes when the drug was given to 
normal persons. It is possible that the diversity of findings may be 
due to differences in administration of the drug. The details of the 
experiments are not given by the writers. Boden and Neukirch 
found no changes in urine output nor cardiac rate in normals unless 
the drug was given intravenously, when there was a slight increase 
of rate for a short time. 

Weichman^® studied the urinary excretion of quinidin. He found 
that excretion began quickly and was greatest during the first 
twenty-four hours. Smaller amounts were excreted during the 
•next tv'o days. With increase of urine output the excretion of 
quinidin was also increased. It was not affected by the adminis- 
tration of digitalis but apparently was increased by muscular activity 
of the patient. Fractionation of doses also favored rapidity of 
excretion. Quinidin sulphate was excreted more rapidly than 
quinidin, probably on account of the fact that the sulphate is more 
soluble and more easily absorbed than the pwe alkaloid. 

Boden and Neukirch*^ treated 12 cases of sinus tachycardia by 
oral or intravenous administration vuthout result. They believed 
that a favorable effect was obtained in extrasystoles, but, as they 
point out, extrasystolic arrhjihmia is so changeable that it is difiicult 
to judge the results of treatment. In 6 cases of paroxj’-smal auriculo- 
ventricular and ventricidar tachycardia the attacks were terminated 
in 4 and tlie rate decreased in 2 by intravenous injection. 

It is in auricular fibrillation and flutter that the effects of the drug 
have been most striking. In 147 cases collected from various 
European sources, 4 reported by Le'vy'" in this country and 12 from 
our clinic, 163 in all, the normal rlijilim was restored in S3, a per- 
centage of 51.5. Frey,*® who has had tlie largest e.xperience, has 
reported and analyzed his results in 50 cases. Of the 50 cases a 
normal rhytlim was restored in 21, fibrillation was converted to 
flutter in 6 and 23 remained uninfluenced. Neither the age of the 
patient nor the tj'pe of cardiac disease, including the presence or 
absence of valve lesions, seemed to influence the results. On the 


Dcutsch. Arch. f. klin. Jlcd., 1021, 136, 70. 

“ Quoted from Frej': Dcutsch. Arch. f. klin. Med., 1921, 136, 70. 
u Loc. cit. “ InauRural Dissertation, Kiel, 1918. 

i( Lqc. cit. “ Jour. jVm. Med. Assn., 1921, 76, 12S9. 

“ Loc. cit. 
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other hand, patients with decompensation did not react nearly so 
well as those whose function was less impaired. The duration of 
fibrillation was also found to be of importance. Those who^ had 
fibrillated only a short time reacted well, only 8 out of 24 remaining 
uninfluenced as compared with 13 out of 19 among those who were 
known to have had fibrillation for over a year. Fibrillation in 
thyroid disease was also found to be refractory to quinidin. 

The duration of normal rhytlim following its restoration by quini- 
din for the most part has been merely temporary. Many patients 
have reverted to fibrillation after a few days or weeks, although 
1 patient of Boden and Neul^irch’s^’ at the time their paper was 
written had retained a normal rhythm for nine months. In Frey’s^® 
experience two-thirds of the patients retained a normal rhythmTor 
at least a month. He believes that the more or less' continuous 
administration of small amounts of quinidin tend to prevent, in a 
measure, the recurrence of fibrillation. 

The reports on the effects of quinidin on subjective symptoms and 
cardiac decompensation have been somewhat conflicting. Frey 
has stated that the drug exerts no favorable influence on passive 
congestion or diuresis, in spite of the fact that the rhythm may 
return to normal and the patients feel better. Von Bergmann,^® 
on the other hand, considered tiie drug life-saving in a patient with 
severe decompensation who was not benefited by digitalis. Under 
quinidin the rhythm was restored to normal and the severe decom- 
pensation and passive congestion disappeared. Leschke and Ohm®“ 
report that not only does quinidin bring about a restoration of the 
normal rhythm but improvement in the mechanical power of the 
heart. They give the details of one case in which passive congestion 
improved and exhibit venous pulse curves v'hich'they regard as 
evidencing cardiac improvement. 

Electrocardiographic studies during the course of treatment have 
shown graphically the profound effect of the drug in flutter and 
fibrillation. Even in the cases in which fibrillation was not abolished 
the oscillations due to the spread of the excitation wave in the 
aiuicle tended to become less rapid and larger. In a number of 
cases it was observed that fibrillation was converted first either to 
pure flutter or to what appeared to be a transition stage between 
fibrillation and flutter, and then to normal rhythm. Frey noted 
that the T-wave might become less high, the P-waves altered in 
shape and conduction time increased over the normal, following 
the restoration of sinus rhythm. Boden and Neuldrch noted pro- 
longation of the P-R interval in 2 cases. On the other hand, 
von Bergmann found no alterations in conduction nor in the T- 
waves. A number of observers have commented on the fact that 
auricular extrasystoles are often found shortly after the restoration 

Loc. cit. 

» M&ncben. med. Wchnsohr., 1919, 66, 705. 
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=0 Ibid., 1921, 68, 65. 
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of sinus rhythm. Von Bergmann believes that further treatment 
with quinidin tends to abolish them. 

In a number of cases there have been untoward results. Benjamin 
and von Kappi report two deaths that were due apparently to 
quinidin. One patient was decompensated with a pulse-rate of SO 
to 100. Under quinidin therapy the pulse rose rapidly to 160 and 
the patient died of cardiac failure. In the second case, a few hours 
after the restoration of normal rhjUhm, there was sudden cardiac 
arrest followed about ten minutes later by respirator}^ failure and 
death. The dosage given was small. In a third case there was a 
lung infarct after the restoration of normal rhy thm . This the 
authors regard as due to the improved circulation whipping a 
thrombus from the heart to the pulmonary artery. The patient 
recovered. Frey states that in some cases he saw alarming S}Tnptoms 
which he regarded as due to h}q)ersusceptibility to quinidin. Such 
s}Tnptoms as nausea, vomiting, epigastric discomfort and pain, 
dizziness, fainting and even temporar}’^ arrest of respiration have 
been reported. Frequently the ventricular rate has increased in an 
alarming manner, especially in auricular flutter, where slowing of the 
auricular rate in some unexplained way seemed to bring about a 
degree of “unblocking.” The explanation of tliis phenomenon is 
at present obscure, especially in view of the fact that there is evidence 
to indicate that quinidin depresses auriculoventricular conduction. 

Eeport of Cases. Case I. — J. G., white, male, aged fifty-five 
years. Diagnosis: Chronic myocardial disease; auricular fibrilla- 
tion; cardiac decompensation; arteriosclerosis. S}Tnptoms refer- 
able to the heart for tliree years, worse recently. Dyspnea, weak- 
ness, precordial pain, palpitation, swollen legs. History of e.xcessive 
alcoholism. Examination showed wide aortic arch, large heart 
with transverse measurement of IG cm., auricular fibrillation with 
ventricular rate about 90. Systolic murmur at the apex. Free 
fluid in the abdomen. 

He received digitalis for about ten days, with moderate improve- 
ment, and was then given quinidin sulphate, 0.2 gram b. d., for one 
day followed by 0.4 gram t. i. d., the dose being gradually increased 
to 0.8 gram five times a day over a period of ten days. At this 
time he complained of stuffiness of the ears and slight deafness, so 
tlie drug was discontinued. The normal rh}"tlim was not restored, 
nor was there any apparent effect on the cardiac rate. The patient 
tliought he felt a'littlc better while taking quinidin, but there was no 
significant change noted in his condition. 

Case II.— -H. S., white, male, aged thirty years. Diagnosis: 
IMultiple serositis, with abdominal, pleural and pericardial effusions; 


Deutsch. mcd. Wchn.sclir., 1031, 42, 10, 



"VYOLFERTH'. TREATMENT OF ATJRICULAR FIBRILLATION 817 

chronic myocardial disease; auricular, fibrillation.^ Well until five 
years ago, when he had attacks of dyspnea, dizziness and uricon- 
sciousness. One year ago had'abdominal swelling and edema of the 
legs. Three months ago the abdomen was tapped and 7000 cc fluid 
removed. On admission there was a large area of precordial dulness 
and pericardial friction sounds. Total arrhjrthmia with ventricular 
rate of 75. Signs of a great deal of fluid in the abdomen and also 
fluid in the right chest. Teleroentgenogram_ showed a very large 
heart shadow and evidences of pericardial fluid. 

After seventeen days' treatment with moderate-sized doses of 
digitalis the cardiac rhythm became regular and for several days 
there was sinus rhj^hm with P-wave in the electrocardiogram and a 
well-defined wave in the Jugular tracing. Fibrillation was then 
reestablished. About a week later quinidin sulphate was given, 
first two small preliminary doses then 0.4 gram t. i. d. for four days 
and 0.6 gram for two days. At this point in the treatment the 
patient left the hospital. The fibrillation was unaffected, no change 
was observed in his general condition and no disagreeable symptoms 
were noted as a result of the quinidin. 



Fig. 1 (Case 3). — Top tracing made July 20, 1921. Auricular fibrillation with a 
ventricular rate o£ approsimately 155. Second tracing made July 26 after 10.2 
grains quinidin sulphate had been taken. Fibrillation still present but ventricular 
rate 92 and oscillations of auricular origin coarser and less rapid. Third tracing made 
July 27. Sinus rhythm. Had taken 12 grams quinidin sulphate in seven days. P~R 
interval 0.22 second. All three tracings are Lead II. 


Case III. — T., white, female, aged forty-five years. Diag- 
nosis; Mitral stenosis; auricular fibrillation; moderate cardiac 
decompensation. First seen in the Outpatient Department Febru- 
ary 9, 1921, when the cardiac rhythm was normal. On hlay 25 
she was found to have auricular fibrillation. Had had sjunptoms 
referable to the heart for four years, which were much worse recent!;!'. 
Palpitation, precordial pain, dyspnea and hemoptysis, - No history 
of rheumatic fever but has had sjqihilis. Heart markedly enlarged, 
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with a transverse measurement of 18 cm. Clear-cut signs of mitral 
stenosis. Auricular fibrillation with a ventricular rate of 100. 

She was given two preliminary small doses of quinidin sulphate, 
followed by 0.4 gram t. i. d. for one day, when her rhythm became 
normal. After a few days she was discharged but was readmitted 
six weeks later with a history that she had felt well for two weeks 
after leaving the hospital, but since then had been worse tlian 
before. Again there was fibrillation, this time with a ventricular 
rate of about 130. Received quinidin ' sulphate, 0.4 gram t. i. d. 
for five days and 0.6 gram t, i. d. for tliree days, when the normal 
rhythm was again restored. During the first four days of quinidin 
therapy the rate became more rapid and was counted as high as 155. 
It then fell to below 100 and the auricular oscillations in the electro- 
cardiogram became larger, more nearly uniform and regular and less 
rapid, somewhat resembling flutter. After the restoration of sinus 
rhythm she was given quinidin sulphate, 0.2 gram b. d., and began 
to improve rapidly. Five weeks later the rhytiun was still normal 
and she felt well. Two weeks after this she was seen again — ^was 
feeling worse and was again fibrillating. No disagreeable effects 
were noted from quinidin. 



Fig. 2 (Case 4). — Upper tracing made July 5, 1921. Auricular fibrillation, ven- 
tricular rate about 150, constantly varying form of ventricular complexes. Lower 
tracing made July 0 after havdng received l.C grams quinidin sulphate. Normal 
type of rhythm. P-R interval 0.20 second. Both tracings are Load II. 


Case IV. — ^E. W., white, female, aged fifty-eight years. Diag- 
nosis: Adenoma of the thyroid; sj’philis; chronic myocardial 
disease; auricular fibrillation. Has had swelling of the neck for 
seven years. Moderately nervous. No e.\'ophthalraos. Heart 
enlarged ; transverse measurement, 16 cm. No evidence of valvular 
disease. "^Ventricular action rapid and irregular; a few rales at the 
bases of the lungs; liver enlarged; moderate edema of the lep. 
Basal metabolism, 37.7 per cent above the normal. Electrocardio- 
gram showed auricular fibrillation, with a ventricular rate around 
150. 

Received preliminarj' doses of quinidin sulphate, 0.2 gram b. d. 
followed Ity. 0.4 gram t. i. d. for one day. The next morning the 
rhjdhm was normal and the rate 84. She was then given 0.2 gram 
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b.d. for three weeks, the rhythm remaining normal while the cardiac 
function improved remarkably. Her son reported a month later 
that her improvement had continued. No disagreeable effects 
were noted as due to the quinidin. 



Fig. 3 (Case 5). Top tracing made June 27, 1921, after 6.2 grams quinidin sul- 
phate had been taken in five days. Fibrillation still present with ventricular rate 
averaging 65. Second tracing made June 29 after 9.8 grams quinidin. Ventricular 
rate 155 and nearly regular. Probably impure flutter. Third tracing made July 1 
after 13.8 grams quinidin. Sinus rhythm restored with rate of 71. P-R interval 
0.21 second. All tracings are Lead II. 

Case V. — C. N., white, female, aged twenty years. Diagnosis: 
Mitral stenosis and regurgitation; auricular fibrillation. Under 
observation constantly since 1919 and has had auricular fibrillation 
continuously for over two years. The heart is very large and the 
signs of mitral disease clear-cut. Two attacks of rheumatic fever. 
Does well on digitalis but quickly becomes severely decompensated 
if she neglects treatment. Was fairly well-compensated when she 
was sent to the hospital for quinidin. 

Received quinidin sulphate: First day 0.2 gram b. d., then 0.4 
gram t. i, d., the dose being gradually increased to 0.6 gram q. i. d. 
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over a period of eight days, when her rhythm became normal. 
After six days’ treatment the ventricular rate jumped to 155, but 
she felt no worse at this time. After the restoration of normal 
rhythm she received 0.2 gram b. d. and was sent home. At this time 
she said she had less palpitation than usual, but otherwise felt no 
better. When she reported two weeks later she was again fibril- 
lating. No disagreeable subjective symptoms were noted as due 
to quinidin. 



Fig. 4 (Case 0). — Top tracing made July 8, 1921. Auricular fibrillation. Had 
taken no drugs for several rveeks. Second tracing made July 11 after 2.8 grams 
quinidin sulphate. Sinus rhythm. P-Jt interval 0.3 to 0.32 second. Third tracing 
made September 7. Had been rcceimng 0.4 gram quinidin daily. P-R time 0.23 
second. Marked increase in height of T-wave. All tracings are Lead II. 

Case VI. — ^B. K., white, male, aged fifty years. Diagnosis: 
Aortic regurgitation and auricular fibrillation. Well until six months 
ago, when he began to sufiFer from digestive symptoms. Slight 
cardiac palpitation and marked dyspnea on exertion. Unable to 
do mudi work. Heart only moderately enlarged. Auricular 
fibrillation of the slow tjqie. 

Treated with digitalis for about a month without improvement. 
Was given quinidin sulphate 0.2 gram b. d. for one day followed 
by 0.4 gram t. i. d. for tn'O days, when the rlijlbrn became normal. 
Continued to take 0.2 gram b. d. There has been no reciu-rence of 
fibrillation in over two montlis. Has steadily improved; has no 
sjTnptoms except on exertion and is able to work all day as a 
clotlies-presser and tailor. During the first week of quinidin therapy 
even small doses caused epigastric distress, but later the drug was 
well tolerated. 
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Case VII.~L. C., white, male, aged forty-seven years. Diag- 
nosis: -Hyperthyroidism, chronic myocardial disease and auricular 
fibrillation. Had been under observation for about one year on 
account of hyperthyroidism and cardiac condition, which was 
considered secondary to the thyroid disease. Treated by roentgen 
ray, with marked clinical improvement and fall in the metabolic 
rate. Had received digitalis therapy a number of times without 
much effect on his cardiac condition. 



Fia. 5 (Case 7). — Top tracing made June 20, 1921. Auricular fibrillation, ven- 
tricular rate 110. Second tracing made June 22 after 2 grams quinidin sulphate. 
Auricular oscillations larger and less rapid. Tliird tracing made June 27 after 13.6 
grams quinidin sulphate. Sinus rhythm, P-R interval 0.18 second. Fourth tracing 
made July 7. Auricular fibrillation. All tracings are Lead II. 


He was given quinidin sulphate, 0.2 gram b. d. for one day, 0.4 
gram t. i. d. for two days and 0.6 gram t. i. d. for six days, when the 
rhjdlnn became normal. He was then discharged and ordered 0.2 
gram b. d., which he did not take. ^Vilen he reported the next 
week he was fibrillating again. 

Tv’o days before the restoration of normal rhythm the ventricular 
rate became quite rapid and the electrocardiographic auricular 
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oscillations larger, slower and almost uniform, approaching the type 
of tracing found in flutter. No disagreeable symptoms were noted 
from taking quinidin. 

Case VIII. — ^E. P., white, female, aged forty-two years. Diag- 
nosis ; Chronic myocardial disease, auricular fibrillation and cardiac 
decompensation. Shortness of breath and cardiac palpitation for 
several months; worse recently. Heart greatly enlarged; auricular 
fibrillation with ventricular rate of 160. 

Received quinidin sulphate 0.2 gram b. d. for one day and 0.4 
gram t. i. d. for one day, when the rhythm became normal and the 
rate dropped from 160 to 70. Continued to take 0.2 gram b. d. 
Discharged eight days later with normal rhythm. Readmitted 
after five weeks with fibrillation again. She had felt better for 
several weeks after leaving, but recently was worse again. Given 



^Fig. 67(Case 8). — Upper tracing made July 2, 1921. Auricular fibrillation, ven- 
tricular rate 155. Lower tracing made July 5, 1921. Had received 2.8 grams quini- 
din sulphate. Sinus rhythm with auricular extrasystolcs. Bate of dominant rhythm 
68. Both tracings are Lead II. 

0.4 gram quinidin sulphate t. i. d. and the dose graduallj’’ increased 
to 0.6 gram q. i. d. over a period of twelve days without interrupting 
the fibrillation. After three days without quinidin it was again 
given in dosage of 1 gram t. i. d. and the normal rhythm was restored 
in one day. During the entire period she received also 1 cc tincture 
of digitalis t. i. d. The rhjdlim remained normal for about a week 
and then reverted to fibrillation again in spite of the fact that she 
was taking 0.2 gram quinidin sulphate b. d. During the time the 
largest doses of quinidin were given she complained of feeling weak 
and dizzy, 

C.-vse IX.— J. C., white, male, aged fifty-three years. Diagnosis: 
Chronic myocardial disease and auricular fibrillation. Well until six 
montlis ago, when he began to have digestive disturbances. His 
physician diagnosed heart disease. Came to tlie cardiac clinic widi 
severe decompensation and auricular fibrillation with very rapid 
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ventricular rate, and was immediately referred to the ward. He 
improved markedly on rest and digitalis therapy and the evidences 
of passive congestion disappeared. Was then given quinidin 
sulphate, 0.2 gram b. d. for one day, 0.4 gram for five days and 0.6 
gram for one day, when his rhythm became normal. Then received 
0.3 gram for five days, when fibrillation recurred, but was restored 
to normal again by 0.6 gram t. i. d. for two days. The dosage was 
then tapered down to 0.2 gram b. d. and digitan 0.03 gram t. i. d, 
was also given. Ten weeks after discharge the rhythm was still 
normal; he had regained a considerable degree of compensation and 
was able to walk long distances and climb stairs without distress. 
He felt better immediately after the interruption of fibrillation both 
times. The most striking thing to him was the disappearance of 
palpitation. No disagreeable effects were noted from the quinidin. 

Case X. — R. R., white, female, aged twenty-five years. Diag- 
nosis; Mitral stenosis, auricular fibrillation. Had been under 
observation for about two years in the Pennsylvania Hospital 
Medical Dispensary. The fibrillation had been present all that time. 
Responded well to digitalis. Became pregnant and shortly before 
term was sent to the University Hospital Maternity for delivery. 
She was kept well digitalized and Caesarean section was performed 
without any cardiac embarrassment. One week later quinidin 
sulphate was begun, 0.2 gram b.d, followed by 0.4 gram t, i. d. for 
eight days, without any noticeable effect on the fibrillation. There 
were no disagreeable effects ascribable to quinidin. 

Case XI, — M. M,, white, female, aged fifty-one years. Diag- 
nosis; Chronic myocardial disease and auricular fibrillation. Car- 
diac symptoms for twenty months. On admission she was severely 
decompensated with edema of the back and legs, congested pulmon- 
ary bases, enlarged liver and ascites. Heart markedly enlarged with 
transverse measurement of 17 cm. Loud systolic murmur at 
the apex. Auricular fibrillation with very rapid ventricular rate. 

There was a slight improvement after ten days’ rest in bed and 
digitalis therapy. She then received quinidin sulphate 0.2 gram 
b. d. the first day, 0.4 gram t. i. d. for six days and q. i. d. for five 
days. At the same time 3 cc digalen was given daily by hypodermic. 
The fibrillation was not interrupted. After tliree days’ intermission 
she was given 1 gram quinidin sulphate t. i. d. for three days, again 
without interrupting the fibrillation. No disagreeable effects were 
noted from the quinidin. 

Case XH. — G. H., white, male, aged tw'enty-four years. Diag- 
nosis; Aortic and mitral regurgitation; auricular fibrillation; 
moderate cardiac decompensation. Said to have had vahoilar 
heart disease since the age of eight, when he had diphtheria. At 
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fifteen had some shortness of breath. About three months ago it 
was noticed that he had “extra beats” of his heart. Up to then he 
had done heai^'- work but since has grown rapidly worse. Heart 
greatly enlarged; elear-cut signs of mitral and aortie regurgitation; 
auricular fibrillation witli ventricular rate of about 150. Moderate 
orthopnea;. no passive congestion. 



Fig. 7 (Case 12).— Top tracinj; made ScptcmLcr 30, 1921. Auricular fibrillation 
uith slow ventricular rate. Second tracing made October 3 after 2.4 grains quinidin 
Eulpbato had been taken. Auricular flutter four to one block, auricular rate, 271. 
Third tracing made October 0 after C grains quinidin sulphate. .-luricular flutter pvo 
to one block, auricular rate 245. Fourth tracing made October 13, 1921, after with- 
drawal of quinidin for five days and substitution of digitalis. Auricular flutter four 
to one block, auricular rate, 31G. All tracings are Lead II. 


He received quinidin sulpliate — the first day 0.2 gram b. d. and 
then 0.4 gram t. i. d. — n-hicli was increased to 0.8 gram t. i. d, in five 
days, when it was stopped because of ringing in tlie cars, fi’he 
ventricular rate had dropped to around 95 and tlic patient stated 
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that he felt much better. Five days later quinidin was again given, 
0.4 gram t. i. d. On the third morning of this treatment a regular 
four to one flutter dev^eloped. After the dosage was increased to 
0.6 gram t. i. d. the auricular rate became slower, but on account of 
the development of a two to one block the ventricular rate was 
much more rapid. With the rapid ventricular rate dyspnea quickly 
ensued and the treatment had to be discontinued. Ten days later 
fibrillation was reestablished. 

Discussion. Of the 12 cases of auricular fibrillation treated with 
quinidin the normal rhythm was restored in 7, the fibrillation con- 
verted to flutter in 1, while in 4 the treatment failed to abolish the 
fibrillatioii. In the last group the dosage was probably inadequate 
in 2 cases (Cases II and X), but in the other 2 it was increased to the 
point where symptoms due to the drug appeared. It is of some 
interest that in 1 of the cases in which quinidin was not successful 
(Case II) there had been a period of normal rhythm a short time 
previously during the administration of digitalis. 

In 2 cases (Cases V and VII) there was no clinical benefit from the 
restoration of normal rhj^hm, as the fibrillation was reestablished 
within two weeks. In two others (Case III and VIII) the results 
might be regarded as moderately successful. Fibrillation was 
abolished for periods of several weeks and the patients stated that 
they felt better during that time. But in both fibrillation returned 
and was much more refractory to a second course of treatment, 
although it was again possible to restore sinus rhythm temporarily. 

In 3 cases (Cases IV, VI and IX) the results of quinidin therapy 
were excellent. Case VI had been thoroughly treated by digitalis 
through at least two prolonged courses of treatment without much 
benefit. His fibrillation was easily abolished by quinidin and his 
rhythm has remained normal for a period of more than two months. 
There has been striking clinical improvement. Case XI had been 
severely decompensated but had improved somewhat under digitalis. 
There was a further very distinct improvement after the restoration 
of normal rhythm by quinidin. His normal rhythm has now 
remained for nearly three months, during which time there has been 
a steady improvement in cardiac strength. Case IV showed the 
most striking effect of all. From one day’s treatment the heart 
action changed from fibrillation, with a ventricular rate of 150, to 
normal rhji;lun, with a rate of 88. It is noteworthy that her 
cardiac condition had probably been due to hjqjerthyroidism, a 
tjqie that Frey found especially refractory to treatment. 

During the periods that attempts were being made to abolish 
fibrillation the subjective effects were various. Four patients, 
including 2 in whom tlie treatment was unsuccessful, said they 
felt better, but in the remainder there was no improvement. One 
complained of weakness and dizziness, 1 of epigastric distress. 
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1 of a sensation^ of stuffiness in his ears and slight deafness and 1 
of ringing in his ears. No visual disturbances were complained 
of. In no case did alarming sjnnptoms develop. Several patients 
who were annoyed by perception of their heart action were either 
entirely relieved of this symptom or much benefited during the time 
the rhythm was normal. 

There was no significant effect noted on urinary excretion either 
in the direction of increasing or diminishing the output. Even 
after the return of normal rhythm there was no particular change, 
although it should be said that none of the patients had much edema 
at the time quinidin was being given. 

In 3 patients there was rather sudden marked increase in ven- 
tricular rate, which was considered an effect of quinidin. In 1 of 
the 3 sjmaptoms of cardiac embarrassment quickly began to develop 
and the drug was discontinued, but in the other 2 the rapid rate was 
well tolerated and in both normal rhythm was soon established. 

In Figs. 1, 3 and 5 are seen effects of quinidin on the auricular 
waves of the electrocardiogram during fibrillation. The oscillations 
tend to become larger, less rapid, more nearly uniform, somewhat 
app'.'oacliing in form the curves of flutter. In only one case was 
pure flutter observed (Fig. 7). From such evidence it would seem 
tliat quinidin must exert a profound effect on the transmission of 
the excitation wave through its abnormal path in non-specialized 
auricular muscle. It seems not unlikely that such an efl’ect of the 
drug may play an important part in the abolition of fibrillation and 
flutter. 

After the restoration of normal rhythm in our cases the auriculo- 
ventricular conduction time appeared to be increased above the 
average. In only 2 was the P~R time as short as O.IS second. 
In 2 others it was about 0.2 second while in 3 it was 0.21 
second or more. One patient (Case VI) received only a small 
amount of quinidin but the P-R interval was 0.3 to 0.32 second 
shortly after the restoration of normal rhji;hm, while another 
(Case IX) took large amounts of quinidin witliout increasing the 
P-R interval above the normal limit. It is therefore scarcely 
justifiable to assume that the alterations in conduction from the 
normal that were observed are necessarily due to quinidin. 

The presence or absence of vahmlar disease, so far as can be 
judged from this small series, did not appear to affect the efficacy 
of the treatment. Of the 5 cases with valvular disease 3 had the 
normal rhjdhm restored as compared with 4 successful cases out of 
7 without vahmlar disease. Likewise the age of the patient did not 
seem to make any particular diflerence. Tlie normal rhjdhm 
apparently is not more nor less difficult to restore in the elderly 
than in the young. 

Treatment. The use of quinidin in the treatment of aurjcular 
flutter and fibrillation is, to a certain extent, in an experimental 
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Stage, but certain points in respect of the types of cases in which 
the drug may be employed and details of treatment have been 
established. 

The most favorable cases for treatment are those with (1) rela- 
tively good heart muscle and at least fair compensation, and (2) 
flutter or fibrillation that has been present only a short time. 

In cases with good heart muscle the restoration of sinus rhythm 
with the abolition of the mechanical disadvantage to the heart of 
such profound disturbances of its mechanism, as fibrillation or 
flutter may be expected to yield good results. But the use of the 
drug in patients with weak heart muscle is not so likely to be 
beneficial. Not only is it dangerous to use so depressant a drug 
as quinidin in such cases, but the chance of restoring the normal 
rhythm is much less. It is doubtful whether the advantages that 
may be gained by the restoration of normal rhythm in a compara- 
tively low percentage of cases in this group counterbalances the 
disadvantage of still further disturbing the compensation in some 
cases and the possibility of meeting disaster. 

The importance of the duration of flutter or fibrillation has been 
mentioned. It is agreed by most observers that if the abnormal 
rhythm is of recent origin it is much more easily removed. Not 
only may a small amount of quinidin be sufiScient to restore the 
normal rhythm, but apparently the recurrence of fibrillation is more 
easily prevented in these cases. 

In the management of patients under quinidin therapy a close 
observation should be maintained. The possibility of the rapid 
development of alarming symptoms makes it necessary that immedi- 
ate attention be available. Consequently the patient would better 
be in a hospital or under the care of a well-trained nurse. On 
account of the abrupt changes in the cardiac mechanism it is a 
decided advantage to make frequent electrocardiographic exami- 
nations. 

The sulphate of quinidin has been found preferable to the pure 
allcaloid in treatment on account of the insolubility of the latter. 
Thus far the drug has usually been given by mouth. Because of the 
possibility of hypersusceptibility of the patient one or two small 
preliminary doses, such as 0.2 gram, should be given. If any 
symptoms develop from such small amounts the treatment should 
not be undertaken. If there is no hypersusceptibility, larger doses 
may be given, beginning with approximately 0.4 gram t. i. d. and 
gradually increasing to 1 gram t. i. d. in a person of average size. 
It is probably not wortli while to continue a course of treatment 
more than^ ten days. After a rest period a second course may be 
instituted if the first is unsuccessful. 

As soon as normal rhythm is discovered the large doses of quinidin 
should be discontinued. The problem then changes to one of 
maintaining the normal rhjihm. Thus far the results have not 
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been brilliant, but tliis may be due in part to lack of knowledge 
of the proper amount of quinidin the patient should take. It 
has been customary not to give more tlian 0.2 gram b. d. A 
great deal of work remains to be done in this field. It would appear 
reasonable to avoid any strain on the heart for a long time after the 
restoration of normal rhythm, since a strain might be expected to 
help convert the mechanism back to fibrillation. 

The types of disagreeable effects that may occur during quinidin 
administration have already been stated. In the present state of 
our knowledge extreme caution should be observed in giving the 
drug if any of them develop. Such sjonptoms as increasing weak- 
ness, dyspnea, dizziness or precordial distress or manifestations of 
cinchonism, such as ringing in the ears, deafness or stuffiness in the 
head, should call for withdrawal of treatment. The development 
of. a rapid ventricular rate presents a problem. If the fibrillation 
has been converted to flutter or a transition stage between fibrilla- 
tion and flutter it is desirable to continue the treatment if possible 
in spite of tachycardia, since the prospect of the return of normal 
rhjiim is good. But if symptoms of cardiac embarrassment 
supervene the treatment should be discontinued. Likewise should 
tachycardia develop before the course of the excitation wave in the 
auricle has been much altered the treatment would better be 
stopped. 

Summary. 1. Studies of the physiologic action of quinidin have 
shown that it is a cardiac depressant influencing chiefly the functions 
of contractility, excitability and conductivity. 

2. Quinidin has been found effectual in restoring the normal 
rhjdhm in auricular fibrillation and flutter in slightly over one- 
half the cases thus far reported. 

3. Observations on 12 cases of auricular fibrillation treated with 
quinidin are reported and the effects of treatment discussed. 

4. Quinidin therapj" is still in the experimental stage. If it is 
used there must be careful selection of cases and constant observa- 
tion during the course of treatment. 


NON-SPECIFIC WASSERMANN REACTIONS IN DIABETES 

MELLITUS. 

By Edward H. jVIason, M.D., 

moxtheal, c.^kada. 

(From the Metabolism Clinic of the Royal Victoria Hospital, Montreal, Canada.) 

In a series of 168 cases of diabetes raellitus treated in this clinic 
during the last four years, 2 cases have been observed which gave 
strongly positive Wasserinann reactions upon their blood, there 
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being no history or other signs or symptoms of a specific infection. 
Both cases were treated for their supposed syphilitie infection over 
a short period of time, with marked and rapid decline of their carbo- 
hydrate tolerance. This effect upon their carbohydrate tolerance 
was so striking that it seemed to justify a report. 

Serial Case I.— Case No. 27672. Male, aged five years. Weight, 
15 kilos. First admission April 11, 1918. First symptom of poly- 
uria about February 1, 1918. Glucose was first found in the urine 
March 15, 1918. There was no loss of weight; no history of head 
injury; and the heredity was negative. There had been no previous 
treatment. Physical examination was negative. Treatment was 
instituted and the patient was discharged on June 21, 1918, with an 
intake of protein, 60 grams; fat, 70 grams; carbohydrate, 70 grams; 
giving 4 grams of protein with 73 calories per kilo body weight. 
Weight on discharge was 14.8 kilos. There was no acidosis and the 
fasting blood sugar ranged from 0.07 to 0.08 per cent. 

Subsequent to discharge the patient remained almost continually 
free from glycosuria until September, 1919. During this time his 
intake was protein, 60 grams; fat, 69 grams; carbohydrate, 70 grams; 
and his weight had increased to 19.9 kilos. 

Due to the breaking of his diet he was readmitted on October 1, 
1919, with marked acidosis and a greatly lowered carbohydrate 
tolerance. A Wassermann upon his blood was positive (-1--1--1--1-) 
on November 1 and 11, 1919. These were both fasting bloods; 
there was no lipemia and the reactions were performed with both 
human and guinea-pig complement-fixation taking place both at 
37° C. and at 5° C. The family history was negative. Blood Was- 
sermanns upon both parents were negative. The patient was given 
intravenously 0.15 gram and 0.4 gram of neophenarsenyl (manu- 
faetured by Phenarsenyl Company, Montreal, Canada) on 
November 18, 1919, and November 25, 1919, respeetively, without 
reactions. Blood Wassermann upon November 29, 1919, was 
negative. A further injection of 0.45 gram of neophenarsenyl was 
given on December 3, 1919. 

Table I shows the course of this patient’s treatment while in the 
hospital, with the effect of the specific treatment upon the carbo- 
hydrate tolerance: 

Subsequently at home during the first week after discharge he 
had glycosuria on an intake of protein, 15 grams; fat, 10 grams; 
carbohydrate, 10 grams. By January 27, 1920, his tolerance had 
increased to protein, 30 grams; fat, 18 grams; carbohydrate, 15 
grams without glycosuria. Subsequently glycosuria appeared at 
more frequent intervals, with a marked decrease in the carbohydrate 
tolerance, death following on March 23, 1920. There was no ter- 
minal coma. 



830 mason: wassersiann reactions in diabetes mellitds 

TABLE I.— ALL BLOOD SUGARS WERE DONE BY THE LEWIS-BENEDICT 

TECHNIC. 


y 

Date, 

1919. 

Intake. 

Glycosuria, 

grams. 

Blood. 

"Weiglit, 

kilos. 

Ncophen- 

arsenyl, 

grams. 

Protein, 

grams. 

Fat, 

grams. 

CHO, 

grams. 

Sugar, 
per cent. 

CO 2 yols., 
per cent. 

Oct. 2 

7.5 

1.3 

60.0 

54.0 

0.402 

36.1 

19.18 


8 

6.0 

1.0 

24.0 

14.4 



19.09 


9 

Fast 

day 


0.0 

0.360 

50.0 

19.54 


12 

5.4 

1.0 

15.0 

0.0 



20.90 


24 

20.0 , 

1.0 

15.0 

0.0 

0.194 


17.72 


Nov. 3 

30.0 

20.9 

25.0 

0.0 

0.174 


10.25 


14 

40.0 

20.5 

30.0 

0.0 

0.197 


16.37 


18 

40.0 

25.1 

30.0 

0.0 

0.190 


17.37 

0.15 

24 

40.0 

30.7 

40.0 

0.0 

0.211 


17.37 


25 

40.0 

30.7 

40.0 

3.69 



17.37 

0.40 

26 

40.0 

30.7 

40.0 

9.01 




17.37 


Dec. 1 

40.0 

30.0 

35.0 

3.30 



10.92 


2 

40.0 

30.0 

35.0 

8.00 



16.81 


3 

40.0 

30.0 

35.0 

7.42 

0.272 


16.81 

0.45 

5 

40.0 

30.0 

35.0 

8.12 



10.59 


6 

Fast 

day 


0..0 



16.59 


7 

Dischar 

ged 





; 



A summary of the more important fasting blood sugars showing 
the increasing hjTDerglycemia after the neophenarsenyl follows: 


TABLE II. 


Date, 

1919. 

Blood sugar, 
per cent. 

Remarks. 

Oct. 2 

0.402 

With glycosuria. 

9 

0.306 

First day free from glj'cosuria. 

10 

0.288 

No glycosuria. 

Nov. 10 

0.163 

No glycosuria. 

18 


Neophenarsenyl, 0.15 gram. 

20 

0.192 

No ^ycosuria. 

24 

0.211 

No glycosuria. 

25 


Neophenarsenyl, 0.40 gram. 

27 

0.277 

No ^ycosuria. 

Doc. 3 


Neophenarsenyl, 0.45 gram. 

4 

0.272 

Slight glycosuria. 


Nitrogen studies show an inability on the part of the patient 
to maintain a nitrogen equilibrium both before the neophenarsenyl 
■with an intake of 22.8 calories per kilo and after its injection when 
receiving 32 calories per kilo. During both of these periods the 
grams of protein per kilo body weight were practically the same. 
With the latter period there was almcst the same loss of nitrogen 
per day, 1.4S grains as against 1.14 grams for the former period. 
This shows that the nitrogen metabolism was greatly stimulated 
subsequently to the neophenarsenyl administration, the patient 
needing an increased supply of calories. 
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Serial Case II.— Case No. 31112^ Female, aged nineteen 
years. Admitted October 2, 1919, complaining of weakness. Was 
quite well until February, 1919, when slie noticed increased thirst. 
Glucose was first found in the urine in April, 1919. Since May, 1919, 
she had lived upon a restricted carbohydrate diet. No history of 
head injury. One aunt on her mother’s side died of diabetes at the 
age of thirteen years. Physical examination was negative except 
for a pruritus vulvse. 

Upon admission the first twenty-four-hour glycosuria was 52 
grams upon an intake of protein, 82 grams; fat, SO grams; carbo- 
hydrate, 128 grams. There was a slight acidosis. No blood sugar 
was done until October 6, the first day free from glycosuria, when 
it was 0.228 per cent. Under treatment the glycosuria rapidly dis- 
appeared, the acidosis cleared up and the fasting blood sugar fell to 
0.094 per cent. By November 18, 1919, her tolerance had been 
built up to protein, 75 grams; fat, 80 grams; carbohydrate, 110 
grams, without glycosuria and with a fasting blood sugar of 0,17 
per cent. 

On November 1, 1919, a blood Wassermann was four plus 
(-h-h-h-l-). Repeated on November 11, 1919, it was the same with 
.both human and guinea-pig complement-fixation taking place both 
at 37° C. and at 5° C. Both of these bloods were fasting specimens 
and there was no lipemia. The personal and family histories were 
negative. On November 18, 1919, she was given 0.15 gram of neo- 
phenarsenyl intravenously. A second injection of 0.55 gram was 
given on November 25, 1919. On November 27, 1919, the blood 
Wassermann was negative. No further treatment was given. 

In Table III is tabulated the reaction of the specific treatment 
upon the carbohydrate tolerance: 


TABLE HI. 


Date. 

1919. 

Intake. 

Glycosuria, 

gramg. 

Blood 
sugar, 
per cent. 

Weight, 

kilos. 

Neophen- 

arsenyl. 

grams. 

Protein. 

grams. 

Fat. 

grams. 

CHO, 

grams. 

Nov. 10 

75 

70 

90 

0 

0.130 

44.31 


13 

75 

70 



0.170 

44.09 


17 

75 

80 



0.180 

44.09 


18 

75 

80 




44.09 

0. 15 

19 

75 

90 




44.09 


20 

75 

90 



O.IGG 

44.09 


21 

85 

90 


7.13 


44.09 


22 

85 

90 

110 

9.45 




23 

43 

45 

55 





24 

75 

90 

110 


0.210- 



25 

75 - 

90 

110 

4.67 



0.55 

20 

75 

90 

110- 

8.74 


44.54 

27 



• • 

— 

0.208 
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Subsequent to discharge the patient’s tolerance dropped off very 
rapidly, as shown in Table IV. 


TABEE IV. 


Date. 

1919. 

- - 

Intake. 

1 Glycosuria. 

1 

Protein, 

fframs. 

Fat, 

grams. 

■ CEO, 
grams. 

December 

80 

90 

70 

“t"!' 

1920. 





January . 

75 

80 

80 

^ + 

February . 

70 

80 

70 

+ 

March 

30 

40 

50 

+ 


On March 17, 1920, she was readmitted to the ward with a toler- 
ance as shown in Table V. Her blood Wassermann on March 23 
was negative. 

TABLE V. 


Date. 

1920. 


Intake. 


Glycosuria. 

grams. 

1 

Blood sugar 
per cent. 

Weight. 

kilos. 


j^SjH 

CHO, 

grams. 

March 18 

52 

49.0 

50.0 

54.7 

0.30S 

45.90 

19 

52 

49.0 

50.0 

54.2 


45.07 

20 

52 

49.0 

50.0 

43.7 


45.75 

21 

25 

25.0. 

25.0 

22.3 


45.75 

22 

Fast day 


4.9 

0.25S 

45.22 

23 

20 


.... 

0 


45.70 

24 

20 


.... 

0 


45.00 

25 

25 



0 

0. 170 

45.00 

20 

40 

0.5 

io.b 

0 


44.51 

27 

50 

0.8 

15.0 

0 


44.22 

28 

00 

0.7 

20.0 

0 


44.70 

29 

30 

00 

20 

(Breakfas 

10.9 

3.5 
t only) 

20.0 

8.9 

3.3C 

0 

0.200 

44.70 


Since her second discharge from the hospital, on March 31, 1920, 
her tolerance has still remained very low. Most of the time she has 
continued to have glycosuria and the diet has not been so strictly 
controlled as before. 

Discussion. The occurrence of these strongly positive Wasser- 
mann reactions in cases of diabetes mellitiis where there is no history 
or evidence of a past infection must be considered conservatively. 
Why they should have become negative so promptly with only slight 
treatment is difficult to e.vplain, as it would appear that the reactions 
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were due to some disturbed physico-chemicai relationship, which two 
injections of neophenarsenyl one would not expect to influence. 

Working with the sera from known cases of diabetes mellitus, 
Van Saun^ came to the conclusion that “with carefully controlled 
tests non-specific fixations can always be checked.” Likewise 
Williams^ is willing to state there is no danger of obtaining non- 
specific reactions. 

The reported facts would indicate that material damage was done 
to the patients by the arsenic treatment. Probably the arsenic 
acted as a toxic agent upon the weakened pancreatic cells, altering 
the quantity or nature of their internal secretion. That it acted 
generally upon the glucose burning cells of the body is difficult to 
believe, as it apparently has no effect upon the carbohydrate toler- 
ance when administered to syphilitic patients. 


LEAD POISONING, WITH SPECIAL REFERENCE TO 
POISONING FROM LEAD COSMETICS. 

REPORT OF FOUR FATAL CASES OF ENCEPHALOPATHIA SATDRNINA 
OCCURRING IN ONE FAMILY. 

By Moses Barron, M.D., 

MINNEAPOLIS, MINN., 

AND 

Harold C. Habein, M.D., 

MINNEAPOLIS, MINN. 

(From the Department of Medicine, University Hospital, and the Department 
of Pathology, University of Minnesota, Minneapolis.) 


Introduction. — ^The importance of lead and its compounds in 
producing disease is known to very few— doctors as well as laymen — 
in spite of the fact that, from the standpoint of industrial poisons 
alone, it is the most subtle and most productive of ill-health. “If 
a pound of lead drops on a workman’s head the catastrophe is more 
obvious than if minute quantities of lead are taken into the system 
day by day, but the poisoning may be as fatal as the accident.”^ 
Its foremost ranlc among the etiologies of the occupational diseases 
is to be explained by the fact that it is more or less essential in about 
150 industries.^ But great as may be the extent of its use in the 
industries, there is another purpose -for which it is perhaps even 
more exi;ensively used, that of cosmetics. Its ravages in this form. 


' Jour. Med. Research, 1917, xxx\'ii, 205. 
- Jour. Am. Med. Assn., 1918, Ixx, 3S5. 
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thougli by far less intensive, are very probably’ more widespread, 
and in the sum total cause greater unhappiness, discomfort and 
illness because of the fact that owing to its insidious and intangible 
poisonous action on the human body it remains unsuspected and 
unrecognized. 

The fact that cases of poisoning due to lead-containing cosmetics 
usually remain undiagnosed, may perhaps explain why there is so 
little to be found in the literature relative to this tj^e of poisoning. 
Oppenheim® makes the statement that the use of cosmetics con- 
taining lead (rouge) sometimes produces poisoning. Similarly, 
Rosenau^ states that lead poisoning may be caused by the absorption 
through the skin from cosmetics containing lead. Lewandowsky,^ 
Osier and McCrae® and Sollmann® mention the occm’rence of poison- 
ing from lead-containing cosmetics (paint, rouge, hair-dyes) as not 
uncommon. Cooley,^ in 1866, stated that the daily use of oil or 
pomatum containing a few grains of lead carbonate or lead plaster 
are unsafe for long-continued use. “Atrophy of the scalp, baldness 
and even local paralysis have sometimes though rarely been caused 
by them.” But none of these authors gives any details beyond 
these meager statements. Out of hundreds of references in the liter- 
ature dealing with lead poisoning in its various phases only one 
was found to bear directly upon poisoning from lead-containing 
cosmetics, and by a remarkable coincidence the cases and conclu- 
sions bear a very close resemblance to those which form the basis 
of the present study. 

This article, published forty years ago by J. W. Holland,® warns 
against the dangers lurking in cosmetics which are not guaranteed 
to be free from lead and its compounds. In the two cases cited 
by him, curiously enough, the cosmetic involved is identical with 
that which was found to be the etiological factor in the poisoning 
which forms the subject of this paper. 

His first case is that of a seamstress, aged twenty-eight years, 
who presented a blue line on the gums, double wrist-drop, pale and 
sallow complexion and yellowish, discolored eyes. She asserted 
that to her knowledge she had not been e.\posed to lead in any form. 
However, a very evident application of powder on her face led to 
the disclosure of the fact that for two years she had made unstinted 
use of a fine white powder sold by druggists under the name of 
“Flake White.” During this period she had repeatedly sufftTcd 
from constipation and colic which were attributed to indigestion. 
She also had had spasmodic attacks of vertigo and headache. After 
she had used the powder for about a year she was treated by her 
doctor for melancholic mania. Diuing the second year she devel- 
oped weakness, tremors of the hands, and became depressed in 
spirits and irritable. Her doctors had been unable to diagnose lier 
case and it was only when she had developed double wrist-<Irop that 
she consulted Holland, who made the correct diagnosis. 



BARRON, HABEIN: LEAD POISONING 


835 


On her second visit she was accompanied by her younger sister, 
who had stopped working because of failing health and loss of power 
in her right hand. She had lost in weight and suffered from attacks 
of rheumatism in the shoulders and the right elbow. Twice her 
doctors had treated her for supposedly epileptic convulsions. She 
also admitted having used the same cosmetic during the previous 
two years. 

Holland very aptly points out how insidious and undetected are 
the effects of lead cosmetics when the melancholic delirium and 
epileptiform convulsions were not recognized as part of the syn- 
drome of lead encephalopathy, when lead arthralgia was treated 
for rheumatism, and when lead colic and constipation were regarded 
as merely phases of a weak digestion. 

Before proceeding with the discussion of the major cases in this 
study it is interesting to note that among 20,000 admissions to the 
University Hospital, Minneapolis, there were 7 cases admitted which 
were diagnosed at the hospital as chronic lead poisoning. Of these 
6 were men and 1 a woman. Of the 6 cases 2 were painters who had 
been sent to the hospital with the diagnosis of clironic lead poisoning. 
These had the classical signs of constipation, severe headaches, colicky 
pains in the region of the umbilicus and the lead lines on the gums. 
A third was a paint filler who was sent in with a diagnosis of diabetes 
mellitus and probable stone in the left kidney. A fourth was a 
painter sent in as a case of neuritis. A fifth, occupation not men- 
tioned, was sent in with the diagnosis of duodenal ulcer or gall- 
bladder disease. He presented characteristic symptoms and findings 
of lead poisoning, including basophilic granulations of the red cells. 
The sixth case, occupation not given, was sent in with the diagnosis 
of gastric ulcer, carcinoma or gastritis. This case also gave the 
symptoms and findings of lead poisoning. He had been in one of 
the large hospitals of the city six months previously, suffering from 
the same eomplaints that he had on entering the University Hos- 
pital — colic, vomiting, weakness, loss in weight and anemia — but 
the correct diagnosis had not been arrived at. Of these 6 cases 
only 2 had been correctly diagnosed by the physicians who referred 
them. Of the remaining 4 cases 2 presented symptoms and findings 
sufficient for a proper diagnosis. The other 2 cases were men 
employed in occupations which should have strongly hinted at the 
probable etiology of the symptoms, and yet so unknown and unsus- 
pected are cases of lead poisoning that they went unrecognized even 
when the occupation alone should have been sufficiently suggestive. 

REPORT OF CASES. 

Case I.— The seventh case, G. D., Hospital No. 9618, that of 
a woman, is almost a duplicate of the first case cited by Holland.® 

’ The patient, also a seamstress and of the same age, twenty-eight 
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years, was admitted on the service of Drs. Rowmtree and Richards 
on September 21, 1916, complaining of pain in the epigastrium, 
insomnia, nervousness and pain in the arms. Her doctor sent her 
in with the diagnosis of an indeterminate pehac condition. She 
stated that she had had attacks of severe cramp-like pains in the 
epigastrium, accompanied by nausea and vomiting, for about ten 
years. These attacks would last about two weeks and recurred two 
or three times a year. Nothing seemed to relieve the pain. 

During the three months previous to her admission the sjnnptoms 
of weakness, nervousness, dyspnea, loss of weight, constipation, 
abdominal cramps and vomiting became so severe that she had to 
quit her work. She also developed pains in her arms. She stated 
that she had had two operations: one for appendicitis, seven years 
ago, and the other a laparotoraj’’ five years ago. She did not know 
the character of the second operation. 

Examination at the hospital showed a marked emaciation, her 
weight having dropped from her normal weight of 98 pounds to 
the present weight of 72 pounds. There were coarse tremors of the 
fingers, hands and arms. There was atrophy of the interossei 
muscles of both hands. A bilateral vTist^rop of mild degree 
developed in the hospital. There was gingivitis, dental caries and 
a grayish-blue line on the gums. The patient was restless and 
complained of severe headaches. The anemia was marked. E.xami- 
nation of the blood showed 45 per cent, hemoglobin, 3,600,000 
eiTi'throcjdes, 9100 leukocjdes and a moderate degree of basophilic 
granulation. The urine showed a trace of albumin and a few 
hyaline casts. The phenolsulphonephthalein test was normal. The 
anamnesis and tlie clinical and laboratory findings of the case sug- 
gested the diagnosis of lead poisoning very strongly. In carefully 
questioning the patient as to any possible source of c.vposure to lead 
the information was elicited that she had used “Flake White” face 
powder verj' freely for over fourteen years. As early as three years 
previously her dentists had remarked about a blue line on her gums. 

This case shows that not only had the condition remained unrec- 
ognized for at least three years after unmistakable evidence of lead 
poisoning liad developed, but tliat the sj-mptoms at times had 
probably simulated surgical conditions and that the two previous 
oiierations very likely resulted from an improper diagnosis of the 
case. Mention of uncalled-for surgical intcrccntion in cases of 
lead poisoning is not infrequent in tlic literature. 

The most flagrant e.\ampies of the dangers lurking in lead-con- 
taining cosmetics and tlie facility with which proper diagnoses 
are overlooked will be found in the following four fatal cases of 
enccphalopathia saturnina occurring in one family. 

Case II.— On August 30, 1920, a girl, L. F., aged sixteen years, 
Hospital No. 19,723, was brought to the University Ilospitfd in an 
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ambulance iii a stuporous, semiconscious condition. She was 
entered on the service of Drs. S. Marx White and R. I. Rizer, to 
whom we wish to express our gratitude for the opportunity of study- 
ing and reporting this case. The following history was obtained 
from the father of the girl: 

The patient has always been strong and healthy. She has had 
the usual diseases of childhood: whooping-cough, diphtheria and 
measles. At the age of eight years she had acute nephi’itis. She 
had bronchitis and pneumonia twice before she was four years old, 
but without complications. She has had several mild attacks of 
sore-throat. Otherwise her past history has been entirely negative. 
Her present illness began about July 12, 1920, with an attack of 
sore-throat and severe headache, which lasted only for a day but 
left the patient in a very weak and easily fatigued condition. This 
weakness continued during the next two weeks. On August 1, 
1920, she was' suddenly seized with severe coliclcy cramps in the 
abdomen, which caused her to double up, vomit and cry out with 
pain. The attack lasted only for a few minutes and then passed 
away, but during the following week she experienced five similar 
attacks. The next week she was able to be up and aromid, but she 
complained of extreme nervousness and of pain in the legs and feet. 
She was taken to a hospital in a nearby town where she remained 
for a week, with no improvement. No diagnosis was made of her 
condition. She was then removed to a hospital in a;nother town, 
where she remained for about a week. While in this hospital she 
sank into a stupor and became irrational and semiconscious, talking 
incoherently. The pain in the abdomen, arms and legs became very 
severe. She developed an obstinate constipation. There were 
twitchings of the muscles about the face and arms. She had several 
convulsions and became incontinent of her urine and feces. Her 
skin began showing an increasingly marked pallor. The physician 
who sent her to the University Hospital stated on her application 
that the diagnosis of this case had not been determined and that 
during the past year the patient’s mother, sister and aunt had died, 
under similar circumstances. 

Physical examination on admission showed a fairly well-developed 
but poorly nourished young female with a mask-like expression of 
the face, lying quietly in bed in a stuporous and semiconscious 
condition. She was in no apparent pain or discomfort. Occasion- 
ally she would open her mouth as if she wanted to speak. She 
would respond sluggishly to commands, such as to protrude her 
tongue. The eyes were partially closed and showed no paralysis, 
ptosis or strabismus. Nystagmus could not be elicited. The left 
pupil was slightly larger than the right and somewhat irregular. 
Both reacted sluggishly to light. The lips were dry, cracked and 
encrusted. There was a very offensive odor to the breath. The 
tongue showed a coarse tremor. The gums appeared in good condi- 
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tion and showed nothing abnormal. There was a marked rigidity 
and stiffness of the neck. Attempted movements of the head seemed 
to cause pain. The heart and lung findings were negative. The 
abdomen was somewhat rigid and tender to deep palpation. It 
was otherwise negative. The extremities showed slightly hyper- 
active reflexes of the knees, ankles, biceps and triceps. There was 
no ankle-clonus, Babinski or Oppenheim present. Kernig’s sign 
was positive. The blood-pressure was 118/75 mm. of mercury. 
A tentative diagnosis of tuberculous meningitis or lethargic 
encephalitis was made on admission. 

Examination of the eye-groimds showed no choked disk, and 
because of the evidences of meningeal irritation a spinal puncture 
was performed. About 10 c.c. of clear limpid fluid were withdrawn. 
It escaped imder slightly increased pressure. ' Examination of the 
fluid showed a cell count of 6 cc per millimeter. Nonne col- 
loidal gold and Wassermann tests were negative. Examination 
of the urine showed a trace of albiunin and an occasional granular 
and hyalin cast and a small number of leukocytes. Examination 
of the blood showed hemoglobin 45 per cent., erj’throcytes 2,500,000, 
leukocj'tes 18,600. The differential count showed 88 per cent, 
polymorphonuclears, 7.5 per cent, lymphocjdes, 0.5 per cent, eosino- 
philes and 4 per cent, basophiles. Several myelocytes were seen. 
There was a moderate anisocjdosis and slight poikilocytosis. There 
was an occasional normoblast present, a moderate polychromato- 
philia and a very marked basophilic granulation of the erythrocytes. 
The basophilic granulation was the most striking finding obtained 
in the entire examination of tlie patient, both physical and labora- 
tory. It was the more striking because it was so unsuspected. This 
finding at once suggested lead poisoning as a strong possibility in 
this case, but we were completely puzzled as to the source of expo- 
sme. We approached the father for further history. We inquired 
about the water supply and plumbing at their home. He said that 
they lived on a farm where tliey had an iron piunp which had been 
there for many years, and that to his knowledge there were no lead 
pipes in the system. To all questions relative to the possibility’’ of 
exposure to lead he was able to give no definite clue. 

He volunteered, however, the suggestive information that this 
mysterious disease had peculiarly afflicted only the female members 
of his family, himself and ten-year-old son alone having been 
exempted. 

Case III.— Concerning the histories and findings of the other 
members of the family, we were informed by the father and the 
doctors then in charge that L. P. F., an aunt of the patient, took 
sick about September 4, 1919, complaining of pains all over the 
b(xly, great weakness and nervousness. She cried a great deal. 
Tiic phj’sical examination showed: "Well-nourished woman, rather 
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pale, with a pulse of 90 and a normal temperature. There was 
a systolic murmur at the apex but the heart was not enlarged. , 
The knee-jerks were exaggerated. The blood examination was 
limited to the estimation of hemoglobin, which showed 70 per cent. 

A diagnosis of hysteria and a mitral lesion of the heart was made. 

In the latter part of November of the same year the patient was 
suddenly seized with violent convulsions ; she died shortly afterward.” 

Case IV.— V. P., a girl, about five years old, a sister to the 
patient, was first seen by the physician on March 22, 1920. She 
complained of severe colicky cramps in the abdomen with vomiting. 
The past history was imimportant. Physical examination showed a 
poorly nourished, very anemic child, having a waxen appearance. 
The heart was slightly enlarged and there was a loud systolic mur- 
mur at the apex. The spleen was palpable. The urine was not 
examined. Blood examination showed about 70 per cent, hemo- 
globm with 3,000,000 erythrocj’tes. On March 28 the physician 
was again called. He found the child in convulsions, from which 
she died several hours later. 

Case V.— Mrs. F;, the mother of the patient, took sick with 
symptoms similar to those of the others. The attending physician 
gave.no details other than stating that she died in convulsions 
from an unlmown cause under circumstances similar to the other 
two deaths in the family. 

This information furnished by the father and subsequently 
amplified by the attending physician led to a conviction that there 
was a common etiology for all four eases, and, as has already been 
mentioned, the case in the hospital suggested lead poisoning. 

In subsequent inquiries the matter of face-powder was men- 
tioned and the father then recalled that the aunt had introduced 
into his household in the latter part of the year 1919 a variety of 
face-powder loiown as “Flake White.” This powder had been 
used by the female members of his family since that time. The aunt 
had used it for a number of months previous to this. She recom- 
mended it as being both good and inexpensive. The method of 
^PPlj'^ng it was to make a thin paste by mixing it vnth water and 
rubbing it between the hands and then to work it well into the skin, 
giving special attention to the vT-inkles. The result at first would 
be a grajash-white surface, which on drying became pearly white. 
The feature for which this powder especially recommended itself 
to the users was the lasting quality of each application. The father 
stated that he himself had always purchased it for them in bulk 
at the local drug store. 

A quantity of this powder was purchased by him at our request 
and turned over to us for chemical analysis. The hea\dness of the 
powder impressed us at once. We examined it chemically and found 
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this powder, known as “Flake to be pure lead carbonate. 

On inquiring we not only found that it was commonlj'' sold b}^ all 
drug stores, including the very best recognized ones, but that it 
was freely admitted by the druggists to be lead carbonate, ground 
into an impalpable powder. It was dispensed to the trade for cos- 
metic purposes and was used principally in the form of lotions. 
The father said that to bis knowledge this powder was quite 
generally used in bis neighborhood. 

Case II (continued). — The patient died on September 5, 1920, 
just seven days after her entrance into the University Hospital. 
During this short stay several of the symptoms characteristic of 
lead poisoning appeared. Throughout this period she had involun- 
tarj' urination and defecation. Her condition on the different daj'^s 
of her residence in hospital was as follows: 

First Day. Patient was comatose but appeared very sensitive to 
touch. She did not answer when spoken to. The temperature was 
9S.6°, pulse 120, respiration 18. 

Seco72(l Day. Periodic twitchings of the muscles of the face and 
extremities developed. Patient had difficulty in swallowing. She 
appeared more stuporous. She was fed by nasal gavage. Tem- 
peratiu-e 101.2°, pulse 140, respiration 24. 

Third Day. Patient appeared somewhat brighter during the 
morning. She attempted to speak several times but uttered no 
intelligible sounds. She appeared to be more conscious of her 
surroundings and protruded her tongue on command. Temperature 
100.2°, pulse 140, respiration 22. 

Fourth Day. No special change from the previous day. 

Fifth Day. Patient again attempted to speak. There were 
marked twitchings and tremors of tlie muscles of the face and hands. 
It was decided to start the administration of small doses of potas- 
sium iodide. She received two doses of three minims each of the 
saturated solution. 

Si3ih Day. Patient appeared more conscious and alert, hut very 
irritable. Witli a little assistance she sat up in bed and drank a 
glass of eggnog, the first food she had swallowed by herself since 
her entrance. Both wrists showed marked weakness, which later 
in the day developed into mild VTist-elrop. A faint bluish line 
appeared on the gum of the lower jaw. She received three doses 
of three minims each of potassium iodide solution. Temperature 
102°, pulse 145, respiration 30. 

Scraith Day. The bilateral \\Tist-<lrop became very pronounced 
and the blue line on the gums became plainly visible. Tlie respira- 
tions were more rapid and the general condition of the patient was 
definitely le,«s favorable, nie potassium iodide solution was dis- 
continued and stiinuhints were administered. In the morning the 
tcm])crature rose to 103° and in the afternoon it reached 10-5°. 
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The pulse averaged about 150 and the respiration about 30. Crepi- 
tant and subcrepitant rales were elicited over both lungs posteriorly, 
but no evidences of consolidation were present. There developed 
a marked cyanosis. The pupils became unequal and extremely 
rapid spasmodic changes in the size of the pupils occurred. They 
contracted and dilated very suddenly, these variations not being 
due to any change in the intensity of the light in the room. She 
sank very rapidly and died on this day at 4.25 p.m. 

Laboratory Examinations. Several examinations of the urine 
showed a faint trace of albumin with occasional granular casts and 
leukocytes. Because of the incontinence it was impossible to 
collect large quantities of urine for pm’poses of chemical analysis; 
however, about 300 c.c. were collected up to September 2. This 
was evaporated and tested for lead but the reaction proved nega- 
tive. There is a possibility that if the urine voided after the admin- 
istration of the potassium iodide had been tested for lead a positive 
reaction might have been obtained. Negative tests for lead in urine 
are not uncommonly encountered in cases of chronic lead poisoning. 

Repeated examinations of blood smears stained with Wright's 
stain showed an average of 83 per cent, polymorphonuclears, 7 per 
cent, lymphocytes, 4< per cent, large mononuclears, 2 per cent, 
transitionals, 2 per cent, basophiles and 2 per cent, neutrophilic 
myelocytes. As previously mentioned the striking picture in the 
blood smears was the very marked basophilic granulation of the 
erytlirocytes. Fig. 1 shows a drawing of an actual field of a smear 
as seen under the microscope with the oil-immersion lens. Fig. 2 
shows a composite picture of various types of basophilic granulation 
and polychi’omatophilia encoimtered. The number of red blood 
cells involved varied with the quality of the staining as well as of 
the stain, which would indicate that the failure to find basophilic 
granulations in cases of lead poisoning is often due to faulty technic. 
Schnitter® calls attention to this fact when he states that in his 
early investigations of lead poisoning he rarely encountered baso- 
philic granulations in the blood cells, but after he perfected his 
staining technic he was able to demonstrate the granulations in 
almost 100 per cent, of his cases. Well-stained smears in our case 
showed 3.2 per cent, of erythrocytes to be affected by the basophilic 
granulation, which represents the enormous figure of 32,000 in every 
million cells. When one considers Trautmann’s^” dictum that more 
than 100 affected cells per million generally means lead poisoning 
and that more than 300 affected cells per million is sufficient evidence 
of lead poisoning for forensic medicine, one can appreciate the sig- 
nificance of the above figures. 

Besides the basophihc granulation there was also considerable 
diffuse polychromatophilia. This diffuse basophilia involved about 
an equal number of cells as the granular basophilia. The granules 
in the cells varied in size, shape and the number present in each 
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cell. Some of tlie granules are rather coarse, and, as a rule, are 
relatively few in number. Others are very fine and fairly numerous. 



Fio. 1.*— DrawitiR of an nctu.nl microscopic field of .a blood smear stained with 
Wripht’s stain stain, from Case II. (No. 10 ocular, oil-immersion objective.) Note 
the relatively large number of granular colls and the coarseness of the granules. 


They are basic staining, round or angular, and occasionally appear 
like small rods resembling bacilli. Tlie majority of the granules 



* Figs. 1 and 2 arc- from dmiving.-* in color made: by Mr. G. II. ChibF. of the art 
dep.-irtnif-nt in the Department of Anatomy. All photomirrOKTaphs were made by 
Mr. Henry W. Morris, of the Department of Pathology. 
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are the shape of cocci, though somewhat smaller, and are often 
grouped in pairs like diplococci. The other changes in the red blood 
cells are not very marked. There is a moderate degree of anisocy- 
tosis and a slight degree of poikilocytosis present. There is no doubt 
but that the blood picture in this case is absolutely pathognomonic 
of lead, poisoning. The surprising feature to us is that in spite of 
so definite and characteristic a blood picture the case had not 
been correctly diagnosed before entering the University Hospital, 
Autopsy Protocol. An autopsy was performed on this case six- 
teen hours post mortem. As was to be ejqpected in a case of lead 
poisoning there were few gross lesions present. The principal 
findmgs are as follows: 

The body is tliat of a fairly well-developed but poorly nourished 
female, aged sixteen years. There is no edema and no jaundice. 
There is marked pallor and blanching of the skm and mucous 
membranes. There is a faint bluish line along the margin of the 
gum of the lower jaw. The heart has a yellowish-brown color and 
is flabby. The dependent portions of the lungs are slightly heavier 
than normal; droplets of mucopus can be expressed from the bron- 
chioles. There are no areas of consolidation. The spleen is about 
twice the normal size; the pulp is soft. Liver and gastro-intestinal 
tract show no gross lesions. The left kidney weighs 75 grams, the 
right 100 grams. There is marked postmortem autolysis present. 
There are multiple nodules (abscesses), 1 to 3 mm. in diameter, 
scattered through the parenchjnma of the right kidney. The inter- 
vening tissue between the nodules appears normal. The left kidney 
shows no gross lesions. In removing the brain a fairly large quantity 
of cerebrospinal fluid escapes. Examination of the brain reveals 
no gross lesion. The entire brain is preserved for histological 
study. 

Lead was found in the liver and the left kidney by chemical 
analysis. For this we are indebted to hlr, J. P. Quigley, of the 
Department of Pharmacology. This final analysis established 
incontestably the diagnosis of lead poisoning in this case. 

Microscopic examination of most of the tissues and organs 
revealed very little of interest and will therefore be omitted here. 
Only the tissues showing pathological changes will be considered. 

A section of the heart stained with Sudan III shows a slight 
increase of interfibrillar fat within the muscle fibers. The lungs 
show slight congestion and a few minute patches of broncho- 
pneumonia. The liver shows a moderate degi-ee of fatty meta- 
morphosis around the central veins and a slight round-cell infiltra- 
tion into the periportal spaces. Sections of the right kidney show 
miliary^ abscesses in the cortex and a few also in the pjuamids. 
There is extreme postmortem autolysis present throughout, and 
tliis greatly hampers a careful histological study. Sections from 
botli kidneys stained with Sudan III reveal the presence of large 
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Eig. 3. — PhotomicroRraph of section of kidney. The postmortem autolysis is 
marked; tliis explains the peculiar appearance of the glomerulus. Closely packed 
rosette-shaped masses of lime salts are seen deposited in a degenerated tubule from 
Henle's loop. 



I'lG. '1. — PhotomicroRr.apli of section of kidney showing several deg('nerated 
convoluted tubules filled with jnasses^of lime salts. 
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and small fat droplets within the epithelial cells of segments of 
convoluted tubules. There are occasional large clumps of lime’ 
salts, some shaped like rosettes, filling up many degenerated col- 
lecting tubules and loops of Henle (Figs. 3 and 4). The amount 
of lime salt deposit is quite striking, and the changes in the kidney 
otlier than the accidental abscesses resemble very strongly the 
lesions produced by mercurial poisoning. The glomeruli show no 
definite lesion. 

We are indebted to Dr. J. C. McKinley, of the Department of 
Neurology, for furnishing us with excellent sections from all of the 
different areas in the brain as well as for his assistance in the study 



Fig. 5.— Photomicrograph of section from the midbrain. Note the narrow 
arteriole surrounded by several rows of Ijonphocytes, more marked on one side. 
Most of the sections show a clear space between the vessel wall and the surrounding 
tissues. This may be an artefact due to shrinking. 


of these slides. Considering the intensity of the clinical symptoms 
the pathological lesions found in this brain are surprisingly meager 
compared with those of lethargic encephalitis, where the histological 
changes are often very profound, even in cases presenting mild 
clinical cerebral manifestations. The more intense lesions— and 
these are relatively insignificant— are in the sections from the thal- 
amus, the lenticular nucleus and the midbrain. Here and there 
are seen slight perivascular round-cell infiltrations around the small 
arterioles. Sections from the midbrain (Fig. 5) and from the lentic- 
ular nucleus (Figs. 6 and 7) show the perivascular infiltration very 
plamly. In the Ijmph spaces surrounding many of these arterioles 
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are seen clumps of large phagocytic cells containing granules of 
bluish-green crj^stalline-appearing pigment. We do not know the 



Fig. 0. — PhotomicroRraph of a vessel in a section from the lenticular nucleus. 
Note the large phagocytio cells containing a greenish crystalline pigment surrounding 
the vessel. 
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character or the significance of these pigment granules. ^ No micro- 
chemical tests were used for their identification. This pigment does 
not resemble the ordinary blood pigments, hemosiderin or hema- 
toidin, nor is it opaque enough to represent particles of lead or its 
compounds. It may consist of phagocjdized material of the baso- 
philic granulation; if so it is fairlj'' characteristic of the disease. 
Monakow” mentions a similar pigment. In the routine histological 
studies of brains in various other diseases we have not encountered 
this tjTpe of pigment. In the intima of some of the small arterioles 
there appears to be a proliferation of the endothelial cells. 

Changes are also present, though slight, in the ganglionic cells 
themselves. Neuronophagia and satellitosis are occasionally encoun- 



Fig. S. — Photomicrograph of a section from the thalamus. Note the neuronophagia 

and satellitosis. 


tered in some of the slides, but are most evident in sections from 
the thalamus (Fig. 8). It is difiicult to determine whether the 
degenerations of the cells are due to the direct toxic action of the 
lead or are secondary to the changes in the bloodvessels. One of 
the bloodvessels in the thalamus (Fig. 9) shows complete occlusion 
by a mass of round cells, principally l 3 Tnphoc 3 i:es. Tlie vessel is 
very thin-walled and there is considerable edema in the tissue imme- 
diately surrounding it. We do not know whether there is any 
significance in this type of lesion. 

Discimion. The clinical evidence, the laboratory evidence and 
the evidence obtained at postmortem, supported by chemical 
analysis of the organs, prove this case, beyond peradventure of a 
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doubt, to be one of lead poisoning, and that poisoning to be due to 
the use of a lead-containing cosmetic. It appears to be evident 
that the three other members of the family had been stricken during 
the course of the year by the same cause. 

The aunt (Case III) had presented symptoms of weakness, ner- 
vousness and pains all over the body, anemia and frequent crying 
spells. The diagnosis in this case was hysteria. These symptoms 
are verj’’ common in lead poisoning. In fact, Charcot has given 
many characteristic examples of cases which he termed “hysterie 
saturnine.” Oliver*® states that some cases of encephalopathia 
satinnina begin like hysterical attacks with crying and laughing 
and death often follows within a few days of the onset. 



Fig. 9. — PhotomicroKraph of section from thalamus sliowiriK a cross-section of a 
fairly larKc thin-walled vessel completely filled with lymphocytes, a few endothelial 
cells and a few polymorphonuclears. 


Case IV, that of the five-year-old girl, had also presented s;>mp- 
toms of lead poisoning, such as severe colicky cramps, vomiting 
and anemia. Death occurred in convulsions. This fact, together 
with the stmi)toms and the course of the disease, points very 
strongly to that conclusion, esjMicially when considered in conjunc- 
tion with the other cases. It is easy to assume tluit the exposure 
to the lead in this case jnobably occurred through the handling of 
the child by the other female members of the family at times when 
their hands were contaminated with powder, and we might also 
assume that, like other children, she had at different times dabbled 
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her face and hands with the powder of the women of the household. 
It is a well known fact that poisoning from lead does not depend 
upon the quantity ingested, inhaled or absorbed but upon the con- 
stant repetition of doses over a long period of time, however minute 
those doses may be. 

The mother (Case V) died in convulsions. Although her symp- 
toms are not given in detail either by the father or the attending 
physician, both stated that the circumstances of her sickness and 
death were entirely similar to those of the other affected members 
of the family. 

We have thus far presented definite evidence of one case of non- 
fatal lead poisoning (Case I), one case of fatal lead poisoning 
(Case II), and three other cases of fatal poisoning in the same family 
as Case II, in which the presumptive evidence is so strong as to 
justify the conclusion that all five cases of poisoning were due to the 
use of a lead-containing cosmetic, dispensed in most if not all of the 
drug stores under the trade name of “Flake V^diite.” Besides these 
cases we have record in the literature of two similar cases in which 
the victims are reported to have used the very same powder. It 
was by mere chance that the true nature of these five cases was 
finally discovered. It requires therefore no great stretch of the 
imagination to realize, what cannot be too often repeated, that with 
the widespread dispensing of this powder for cosmetic purposes— 
without limitation— the number of persons suffering from the effects 
of this cosmetic whose condition remains unrecognized must be 
legion. The practice of using “Flake White” as a cosmetic is there- 
fore definitely a menace to public health and demands attention 
of the health authorities. 

Industrial and Miscellaneous Forms of Lead Poisoning. In con- 
nection with the study of these cases of poisoning from cosmetics 
it may be of interest to discuss lead poisoning in general, with 
special reference to the pathology associated with the various 
characteristic symptoms. 

As has already been stated, lead is the commonest of all industrial 
poisons. Lead poisoning is encountered among painters, lead- 
smelters, paint manufacturers, plumbers, file-makers, linotj’pers, 
putty-makers and among workers of many other industries too 
numerous to mention. According to Oliver the causes of lead 
poisoning in painting, one of the occupations most commonly 
affected, are as follows: 

1. Mixing of paint (dust). 

2. Holding brush between the teeth. 

3. Not washing the hands before eating. 

4. Sandpapering of painted surfaces, which produces dust that 
is inhaled. 

5. Burning off old paint, which produces fumes that are 
inhaled. 
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Accidental poisoning may come tlirougli drinking -water which 
has passed through lead pipes or has been stored in lead-lined 
cisterns (Osier/ Oppenheim.®) Rosenau^ states that this form of 
poisoning is more common than it is given credit for. 

Lead poisoning may also occur from the solder in canned goods, 
from utensils lined with lead, various beverages, false teeth and 
thread and snuff containing lead. It has followed the use of lead 
and opium pills, lead ointment and in infants from the application 
of lead wash to the mothers’ nipples. Osier reports an outbreak 
of lead poisoning in Philadelphia from the use of baking-powder 
containing lead chromate. 

At this point it may be of interest to quote two cases cited in 
the literature of poisoning from unusual sources: 

One case is reported by Stefanowicz’- of a woman, aged thirty 
years, who developed lead poisoning from an apparently unexplain- 
able source. She presented the characteristic blue line on the gums, 
bilateral radial palsies and complained of colic. Stefanowicz went 
out to her home in the country in order to investigate any possible 
sources of exposure. He observed a pile of kindling wood which 
had paint on one side lying near the house. This wood had come 
from an old painted building which had been torn down. Upon 
investigation it revealed that the woman baked her bread in a large 
open oven heated with this kindling wood and that the ashes vere 
allowed to remain on the stones. The fact that a toothless old 
grandmother who could use only the soft part of the bread and a 
young child who ])rofcrred that part were both exempt from this 
poisoning, while the patient, who alone ate the crust, was affected, 
led to the conclusion that the bottoms of the loaves of bread became 
impregnated with the lead from the paint which had settled down 
as a fine hea\w dust on the surface of the stones. Chemical analysis 
of this dust corroborated the presumption. 

Rand’’ cites u case of the development of symptoms of lead 
poisoning in a dairyman who drove a milk wagon into town every 
morjiing. The water supply was neither pumped nor piped and 
therefore could not be considered a source of the poisoning. It 
was learned that the man had been drinking beer from bottles 
which harl been cleansed with lead shot, and examination revealed 
the presence of some of the lead shot in the bottles which had not 
been removed after the cleaning. 

Statistics, The number of deaths from lead poisoning is truly 
appalling. Hamilton” reports that in a period of sixteen months, 
from .lanuary, 1010, to April 3, 1911, there were 35S cases of lead 
])oi.^oning with 23 deaths in twenty-three white-lead factories in 
the I'nitcd States. Oliver’’’ states that in ten years in England 
there wore 1073 cases of poisoning reported in house painters and 
j)himlK'rs alone with 393 deaths. In Paris out of 300 patients 
admitted into the hospitals for lead ])oisoning 2-33 were house 
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painters. Osier reported 60 deaths in England and Wales during 
1916. In the United States he reports 147 deaths in the registration 
areas during 1917. 

All investigators mention the fact that females are more liable 
to plumbism than males. The proportion is given as fom- to one.® 
There is a special tendency among women to the cerebral encephalo- 
pathic forms. It is almost impossible for a pregnant woman working 
in a lead industry to give birth to a healthy child.^ *® There occurs 
either abortion, miscarriage or the early death of the child from 
convulsions. Curiously enough this often happens in a high per- 
centage of cases when only the father works in lead industries. 
This has also been found to be the case experimentally in animals.^® 
Sterilization of the male is also not uncommon. That lead passes 
from the mother to the fetus is evident from the fact that it has 
been found chemically in the organs of the infants of lead-workers. 

Women who take lead piUs for producing abortion often die of 
the effects. The abortion is brought about by the killing of the 
fetus and by the stimulation of the uterine muscles to contraction. 

Period of Exposure. There is no specified length of time for the 
development of lead poisoning. It is givemas all the way from a 
week to ten years. The largest number of cases occurs during the 
first few months of exposure. Cases are reported in which the expo- 
sure was less than two weeks. Oliver reports a case of a woman 
dying of encephalopathia saturnina in thjee months. The length 
of time of exposure in the four fatal cases here discussed cannot be 
definitely given but can be safely stated to have been under one 
year. 

Routes of Absorption. Lead gains entrance into the body by three 
routes; (1) Swallowing of minute particles of the substance; (2) by 
inhalation of lead dust or the fumes of lead in a molten state or the 
vapor of lead in a fused state, and (3) by absorption through the 
skin. It is the consensus of opinion of most investigators that the 
gastro-intestinal is the most common and the skin the relatively 
imimportant route. In the respiratory route the moisture, heat 
and carbon dioxide from the lungs help transform the insoluble 
carbonate into the soluble bicarbonate. In the gastro-intestinal 
route the saliva is supposed to have a slight solvent action on the 
carbonate in the mouth while the hydrochloric acid of the gastric 
juice changes the carbonate into soluble chlorides. The soluble 
lead compomids then combine with the proteins, forming an albu- 
minate of lead. It has been foimd that the lead is more readily 
absorbed through an empty stomach, especially when there is hyper- 
acidity or hjTDersecretion present. Absorption through the skin is 
facilitated by the fatty acids of the perspiration, which also help 
to transform the insoluble into soluble compounds. Oliver mentions 
the occurrence of cases of lead poisoning through the absorption of 
lead through the skin of the hands from the washing of painters’ 
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overalls. In our series of cases as well as in the cases cited by 
Holland the entrance of the lead face powder into the sj^tem might 
have occurred through all three routes. However, it is very likely 
that in these cases absorption through the skin played an important 
part, since the perspiration which so frequently covers the face 
would assist this process of absorption. 

Patterson* claims that the inhalation of dust or fumes is the chief 
source of industrial poisoning and that this method is more dan- 
gerous and produces symptoms earlier than the ingestion of larger 
quantities of the same compound. 

Band^* mentions the discovery of lead in the blood plasma and 
believes this to be of the highest importance for purposes of diag- 
nosis. This finding explains the manner in which lead is distributed 
through the body. It is thought that it exists in the plasma in the 
form of an albuminate. 

From the plasma the lead is absorbed by the various organs and 
tissues of the body, chief among which is the liver. In the organs 
it may be stored for very long periods of time. Cases are reported 
in which lead has been eliminated from the body eighteen years 
after the patient has ceased working in lead industries. Grawitz'" 
states that lead which is stored in the body may be liberated montlis 
afterward, causing symptoms such as optic atrophy, encephalo- 
pathia, etc. It has been found chemically in practically all of the 
organs and tissues of the body; glandular tissue (liver) and nerve 
tissue (brain) especially store large quantities of it. 

Routes of Elimination. Lead is excreted through tlie kidneys, 
intestines, stomach and probably the sweat. Diuing the acute 
stages of lead poisoning lead is frequently found in appreciable 
quantities excreted in the urine. This fact is often made use of in 
the diagnosis of this form of poisoning. Lewandowsky'^ states that 
the excretion takes place also through the milk and saliva. He states 
that the kidneys excrete it in quantities only when the body is 
saturated. In the later stages excretion is principally through the 
intestines, especially by means of migrating leukocytes. Because 
of this excretion tluough the digestive tract in severe cases hemor- 
rhages and superficial ulceration may occur in the mucosa. That 
the stomach is also an important avenue for the excretion of lead 
is demonstrated by the fact that lead has been found in tlie vomitus 
(as well as in the urine and feces) as late as sixteen months after 
the subject has ceased to be exposed to lead. Unfortunately in our 
cases we did not test the feces for lead. 

Susceptibility. Not all individuals are equally susceptible to the 
toxic effect of this metal. The sex predisposition has already been 
alluded to. There also appears to be a familial predisposition. 
Members of some families working under the same conditions as 
the inrlividuals of other families wlio have been severely affected 
may show no evidence of ill-effects. 
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Patterson lists the conditions predisposing to lead poisoning, as 
alcoholism, defective teeth, gastro-intestinal disorders, constipation. 
Schnitter adds to the above diabetes and epilepsy. The number 
of hom’S of labor seems to be an important factor. In some factories 
in which there had been no record of poisoning there developed 
several cases following a change from six hours to eight hours per 
day.^® Persons who have been previously affected appear to have 
an increased susceptibility. As has already been mentioned, indi- 
viduals with gastric hyperacidity are especially prone to the effects 
of lead. Since it is known that an empty stomach exposes the 
laborer to intoxication, many establishments urge their employees 
to eat a heavy brealcfast before coming to work. 

The principal compounds of lead which produce poisoning are 
oxide, acetate and carbonate. It is the last which we found to be 
on the market under the trade name of “Flake White.” For a 
time it was thought that the sulphate because of its greater stability 
should be substituted for the carbonate in the lead industries and 
thus decrease the' possibility of poisoning; but on experimentation 
it was found that the sulphate was just as readily transformed into 
the soluble salt.^ 

Animal Experiments. Erlenmeyer^® performed a number of experi- 
ments on cats to determine the relation of the quantity of lead to 
the degree of poisoning. He injected the cats subcutaneously with 
lead carbonate. They died with symptoms of cramps, colic and 
bulbar palsies in from forty-seven to one hundred and twelve days. 
The majority died within about sixty days. For the production of 
chronic poisoning he found that the question of time was more im- 
portant than quantity, a finding well borne out elinically. He found 
that about 1 mg. of the lead salt per kilo per day over a period of 
about fifty to sixty days was sufficient to produce chronic poisoning. 
He concluded from his experiments that it is necessary to have a 
certain saturation of the body continued over a rather prolonged 
period of time in order to produce poisoning. This strongly suggests 
the possibility of the repeated entrance of the lead into the body in 
amounts so subminimal as to produce toxic effects unrecognizable as 
lead poisoning. Nevertheless the body undoubtedly suffers from the 
deleterious effects of even these small quantities. It is reasonable to 
assume that lead-containing face powder, because of the very nature 
of its application, may bring about just such results, multiple indeter- 
minate symptoms of which the etiology remains unknown. Such- 
cases would receive only symptomatic treatment; the true causative 
factor would remain untreated. 

Symptoms. The sjanptoms of lead poisoning are variable. 
Among the earliest signs, according to Oliver, are pallor, loss of 
appetite and tendency to vomit. There may be associated sallow- 
ness and cachexia. The patient feels tired and often develops an 
obstinate constipation and the tongue becomes coated. In severe 
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forms there may develop convulsions without any previous com- 
plaints. The emaciation and cachexia may appear very rapidly. 
According to Apfelbach'® the symptom complex depends upon 
certain factorsr(l) Dosage and rapidity of the dosage; (2) presence 
of alloys in the metals ingested; (3) method of entrance, whether 
through inhalation of fumes or through inhalation or swallowing of 
lead dust; (4) individual susceptibility, such as sex, age, habits, etc. 
The most common sjTnptoms in the order of their importance are: 
(1) Colic, (2) constipation, (3) pallor and anemia, (4) blue line on 
the gums, (5) basophilic granulation, (6) tremor, (7) palsies. The 
ner\mus sjTnptoms sometimes predominate even in the acute forms,'' 
but are by far more common in the chronic. Headaches, dizziness, 
ataxias, paralyses and disturbances of consciousness, such as coma, 
delirium and confused excitement and stupor, often occur in this tj^ie 
of cases. The effect upon the nervous system is generally primary 
and only in a small percentage of cases is it secondary to disease 
of other organs. Lewandowsky emphasizes the slowing of the pulse 
during the attack. The pulse is full and of high tension. 

Colic. The most common symptom — colic — is often the first 
to appear. It generally manifests itself by a sudden development 
of cramp-like, sharp, cutting pains which may be agonizing in 
character at or above the umbilicus. Often the pains radiate into 
the hypogastric and hj'pochondriac regions. Sometimes the pain 
simulates ap])endicitis, and when this is associated with vomiting 
and constipation it may be mistaken for intestinal obstruction. 
Frequently the pain is relieved by pressure, and this is considered 
by some to be especially characteristic of this tyqje of colic. The 
attacks rarely last more than fifteen minutes. Prodromes of nausea, 
bad taste in the mouth, constipation and abdominal distress are 
not uncommon. Even between the attacks the ])atient is not 
entirely free from some distress. In contrast to hepatic or renal 
colic there is rarely any perspiration associated with even the 
severest of these attacks. The temperature is usually subnormal. 

Tliere are a number of theories advanced relative to the causa- 
tion of colic. Frank'® explains colic by the increased tonus or spasm 
of the splanchnic vessels brought about by the action of the lead. 
Oliver states that the colic is the result of strong tonic contractions 
of segments of tlic intestine. The violent contraction of the muscle 
fibers also forces the blood out of the splanchnics, raising the blood- 
pressure, hardening the pulse and at tlie same time slowing the 
]nil.so-ratc. The cause of the spasm, he believes, is due to the 
stimulation of the peripheral nerve-endings, as evidenced by the fact 
that nitrates and atropin tisually relieve the attack. Home investi- 
gators claim that the colic is due to the direct action of the metal 
on the muscle fibers of the intestine, while others state that it is 
duo to a stiinuhil ion of the vasoconstrictors. Lewandowsky believes 
that the colic is the result of several factors acting simultaneously 
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upon the intestines. The sjunptoms are probably due to a stimula- 
tion of the motor nerve elements together with a direct stimulation 
of the smooth muscle fibers both in the wall of the intestine and of 
the bloodvessels. That lead acts toxically both on nerve elements 
and on non-striated muscle fibers is quite generally conceded and the 
production of abortions as well as palsies well illustrates that fact. 
Kussmaul and Maier-'^ found sclerosis of the celiac axis in some cases. 
This is not a constant finding and is probably a secondary process. 

Anemia. The pallor in cases of lead poisoning may be due to 
causes other than the degree of anemia present. According to 
Naegeli“ the paleness of lead-workers is commonly due not to the 
anemia but to the contraction of the superficial bloodvessels. Only 
in the chronic cases of poisoning does a true anemia develop. 

Grawitz^^ denies this. He and von Behrend showed in 1899 that 
lead was a peculiar blood poison which acted directly upon the red 
blood cells, affecting chemically the hemoglobin without producing 
hemolysis. The average blood picture in lead poisoning is about 
50 per cent, hemoglobin, 2,500,000 erythrocjAes and 12,000 leuko- 
cytes. There is generally moderate anisocytosis, mild poikilocytosis, 
moderate polyclnomatophilia and an occasional nucleated red 
blood cell. The striking feature in the blood picture is the presence 
of basophilic granules within many of the red blood cells. There is 
a gi’eat diversity of opinion as to the importance of this finding. 
Naegeli and his followers deny that this is very characteristic. 
Trautmanni“ believes it to be of- great importance. He found that 
in less than 2 per cent, of cases other than lead poisoning there are 
involved more than 100 cells per million while in lead poisoning 
the figures may reach more than 100,000 per million. Schnitter® in 
his early studies of blood changes in lead poisoning found very 
many cases without any basophilic granulation. In his later studies, 
however, after he improved his staining technic with methylene 
blue stains, he found granules present in every case in a series of 
88 cases. He could substantiate his presumptive diagnosis by a 
single examination of a blood smear. He supports Grawitz as to the 
extreme importance of this finding in cases of lead poisoning. 
From a prophylactic standpoint the examination of the blood of 
lead-workers for these granules is important, since not infrequentty 
they will be present in the red blood cells before s;)Tnptoms occur. 
The number of cells affected is generally proportional to the severity 
of the disease. 

Basophilic granulation is foimd in conditions other than lead 
poisoning. They have been found occasional^" in malaria, perni- 
cious anemia, pseudoleukemia, chlorosis, posthemorrhagic anemia 
and tuberculosis, but practically never in excess of .300 per million 
cells.'o Schnitter encountered less than 500 affected cells per million 
in only 5 per cent, of his series of 88 cases of lead poisoning. In 
26 per cent, there were from 1000 to 5000; in 3 per cent, from 40,000 
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to 50,000; and in one case mote than 100,000 per million. In our 
case (Case II) we found 32,000 per million. We must agree with 
Grawitz on the importance of basophilic granulation,’ for in two of 
our cases (Cases I and II) the diagnosis was made on this finding 
alone. 

The origin of these granules is still a matter of controversy. 
Ehrlich, Askanazy, Schaumann, Naegeli and others considered the 
granules as nuclear remnants arising as an end-process from kary- 
olysis. Grawitz takes exception to this, stating that the granules 
are degenerating products as the result of a toxic effect upon the 
cytoplasm. This concept explains the term “granular degenera- 
tion,” which is so commonly applied to these granules even in many 
text-books. He states that basophilic granulation is not found in 
normal blood either in the fetus, newborn or adult, nor is it to be 
found in the bone-marrow. He believes that the granules arise 
within the red blood cells of the circulating blood through the 
degenerative toxic action of various poisons upon the protoplasm. 
The most important of such poisons is lead. He bases his tlieory 
on the following reasons: (a) Granular degeneration is not found 
in the bone-marrow even in cases in which great munbers of affected 
cells are present in the circulating blood; (b) it is scarcely if ever 
found in normal blood; (c) the granules are usually fine and numerous 
while remnants of nuclei are usually coarse and few in number; 
(d) tliey are tinctorially different from nuclear remnants; (e they 
are found in erj'throblasts with perfectly round intact nuclei; (/) 
they are not found in regeneration of blood following hemorrhage; 
(g) they are present in cases of lead poisoning in which no nucleated 
reds are present; (//) they are not demonstrable with ultraviolet 
light which shows the absence of nuclear material. 

Askanazy and Pappenheim believe that the granules arise from 
the toxic effect of the lead-containing serum on the basophilic 
substance of imripe chromatophilic cells. This Grawitz holds as 
untenable, since often there are cases witli extensive granular 
degeneration whicli present practically no polychromatophilia. 

Naegeli disagrees with Grawitz on many points. He denies the 
frequency of this degeneration in lead poisoning, asserting that it 
is constant only in vciy severe anemias. He failed to find it even 
in cases in whicli there was a lead line present on the gums and 
when lead was found in the urine. He states that it runs parallel 
witli polychroraasia. He agrees witli Fcrrata that the origin of 
these granules is from nuclear remnants and therefore they are signs 
of regeneration. He gives as his reasons die following: (a) They 
arc frequently present in the embiy'onic blood of animals; (6) they 
are absent in aplastic anemias; (c) they have been found in certain 
stages of human cmbrj'os; ((/) they have been found in experimental 
anemias produced by hemorrhages. 

Fcrrata^ has changed from his former view diat the granules 
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are derived from paraclR’omatin of the nucleus. He now agrees 
with Pappenlieim and Askanazy that they are of cytoplasmic origin. 
He believes that the erythroc;^es, which normally even in adults, 
pass through a polychromatophilic phase in order to reach the final 
acidophilic state, undergo “conglobation” of the basophilic sub- 
stance under various pathological states and thus form the basophilic 
granules. These later studies tend to show that neither Grawitz 
nor Naegeli was technically correct and that basophilic panulation 
is evidence not of degeneration but of regeneration; this regenera- 
tion, however, is pathological. 

Lead Line. The blue lead line on the gums is another important 
sign, though its absence does not preclude the diagnosis of lead 
poisoning. As already mentioned the lead which has been absorbed 
is carried in the blood stream as the soluble albuminate. Traces 
of this are often deposited as a grayish-black sulphide in the super- 
ficial layers of the mucous membrane of the gingiva by the action 
of hydrogen sulphide present in the tartar of the teeth. The line 
may form within a few days after exposure and may remain for 
weeks or months. The precipitate is located principally at the 
apices of the papillae within endothelial cells of the capillaries and 
neighboring tissues. The deposit is most marked around the incisors 
and especially next to carious or ill-kept teeth. Patches are often 
deposited in the cheek where the mucous membrane lies in contact 
vnth decayed teeth and infrequently also in the lips.^^ Pyorrhea 
sometimes develops simultaneously with the lead line. 

Tremor. Lewandowsky and Apfelbach speak of the early occur- 
rence of a tremor of the tongue, fingers and hands. This tremor of 
the muscles may be fine, resembling that of hyperthyroidism or 
coarse like that in paralysis agitans. In Case II the tremor was 
rather fine and very pronounced in the latter part of the illness. 

Palsy. Degenerative changes in the peripheral nerves are quite 
constant, producing the so-called “lead palsy.” This affects princi- 
pally the extensors of the hands and fingers and is usually bilateral,^^ 
The localization seems to be determined by the activity of the 
muscles. Some authors claim that the degeneration is in the 
anterior horns of the cord.^ The little change found in the cord 
post mortem is explained by the supposition that the change in the 
ganglionic cells is only functional. However, the peripheral nerves 
show definite lesions. There is often an absence of the axis-cylinder 
and an increase in the connective tissue. Occasionally there is a 
multiplication of the nuclei of the sheath of Schwann. Seifert^s 
states that the lead paralysis is the result of a combined degenerative 
peripheral neuritis and myositis. There are degeneration, atrophy 
and fatty changes in the contractile substance of the muscle fibers 
followed by fibrosis. 

Arfcriosclcrosis. Lead workers are notoriously susceptible to 
arteriosclerosis, which in turn often results in contracted kidneys 
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and hypertrophied heart. Disturbances of vision and blindness 
may be due to hyaline degeneration of the arterioles and capillaries 
of the optic nerve, retina and choroid.®® Seifert found atheroma- 
tous patches in the basilary arterjL Kussmaul and Maier describe 
chronic inflammatory changes in the arterioles resulting in decreased 
elasticity of the vessels, which they believe is responsible for the 
cerebral apoplexies and encephalomalacias occasionally encountered 
in lead poisoning. According to these authors the lesion is chiefly 
a hyperplasia of the media. 

Nephritis. The kidneys often suffer very severely in chronic 
plumbism. Kauffman places lead poisoning as foremost among the 
intoxications, producing chronic induration or the so-called chronic 
interstitial nephritis. From what has already been said about the 
toxic effect of lead on arterioles it is strongly suggestive that the 
lesion in the kidney is not really a true nephritis, but more probably 
an arteriosclerotic change. Those who study the histopathology of 
kidney lesions know that there is still great confusion in the identi- 
fication of kidney conditions, and what is often diagnosed as chronic 
interstitial nephritis is in reality an arteriosclerotic kidney. Kauff- 
man in discussing this tjpe of lesion states that there is a gradual 
fibrosis of the glomeruli with atrophy of the associated tubules and 
a proliferation of the connective tissue together with a round-cell 
infiltration. Some glomeruli remain normal or are even hyper- 
trophied. In Case II of oiu" series the kidney changes were more 
degenerative than inflammatory and can best be classified under 
the toxic nephroses. 

Arthralgias. A sjTuptom often associated with lead colic, but 
quite distinct from it, is arthralgia. This consists of sharp, shooting 
pains in the flexor muscles of the lower or upper extremities which 
may ex'tend into the joints and bones. Often the joints become 
swollen. 

Evccphalopathia Satvrnina, One of the most interesting as well 
as the most serious manifestations of lead poisoning is the sjTuptom- 
complex designated as encephalopathia saturnina, exhaustively 
described by Tanqneral des Planches®’' in 1836. Cases III, IV and 
V as well as Case II belong to this group of saturnism. The cerebral 
sj-mptoms arc numerous. The eyes may show ocular palsies, 
hemianopsia and amaurosis. Neurorctinitis and papilledema are 
frequent. The blindness is sometimes preceded by headache and 
eonwilsions. Retinal hemorrhages occur. Some of the general 
sjinptoms are apoplexy', delirium, coinadsions, epilepsy and coma. 
Death often occurs in com-ulsions or coma.® 

Of the psychoses, epilepsy' is important. Acute psy'choses which 
develop in tlie course of a month are relatively' rare. In these 
cases there is a severe dulling of consciousness with motor changes. 
The sy'inptoms sometimes set in suddenly but usually are preceded 
by prodromes of headache, dizziness, insomnia, hallucinations, 
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restlessness and fits of melancholy. The chronic psychoses are 
usually progressive in their course, passing finally into coma and 
ending in death. 

The largest, number of cases of encephalopathia saturnina occurs 
in workers employed in the white lead industry.^® It may occur 
in young adults in whom the urine is free from albumin, and the 
brain removed at autopsy is chemically free from lead. According 
to Oliver cerebral hemorrhage is a common cause of death in lead 
poisoning. 

The pathology of this sjuidrome-complex has been studied by a 
number of investigators. The general findings closely correspond 
to those of Case II in the present study. One of the best discus- 
sions of encephalopathia saturnina is that of WestphaP® in 1888. 
He gives a careful review of the subject and presents the histological 
studies of the brains of thirteen of his own cases. Many of the 
brains showed no demonstrable lesions; some, however, showed 
small areas of hemorrhage, softening and atrophy. He found that 
the most important change was an inflammatory reaction around 
the minute bloodvessels. He believes that lead has a direct toxic 
effect on the nerve cells, though it is usually undemonstrable. He 
summarizes the effect of lead on the central nervous system as 
follows: (a) The direct toxic action on the nerve cells; (6) the toxic 
effect on the vessels, producing hemorrhage and encephalomalacia; 
(c) the effect on the kidneys resulting in uremic manifestations; {d) 
combination forms of the above three. Kussmaul and Maier®* made 
one of the first careful histological studies of the brain in a case of 
encephalopathia satmuina and found very little characteristic 
except a mild periarteritis of the cortical vessels together with a 
slight perivascular increase of connective tissue. Monakow” 
describes a widening of the adventitia of the arterioles with an infil- 
tration of cells, oil droplets and pigment granules. It is probable 
that the pigment granules are of the same type which were found 
by us. The ganglionic cells appeared pale and swollen. There was 
some atrophy and gliosis present. Steidle^® states that anemia of 
the brain is the most common finding. Otherwise there is very little 
present to explain the action of the lead. He believes that even 
mild circulatory disturbances resulting from the toxic action of lead 
upon the bloodvessels are sufficient to produce profound functional 
disturbances, since ganglionic cells are so very susceptible to stimu- 
lation. He also emphasizes the direct toxic action of lead upon 
brain cells, since more lead has been found deposited in the brain 
than in most other tissues of the body. 

Prognosis. The prognosis of tlie minor manifestations, including 
lead colic, is good; that of convulsions and other forms of the 
encephalopathies is usually serious. Wrist-drop and other types of 
paralyses may persist. 
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Prophylaxis. The most essential requirement among the workers 
in lead industries is cleanliness. Frequent bathing and thorough 
cleansing of the hands and finger-nails, especially before every meal, 
should be made obligatory. The air should be kept free from lead 
fiunes and dust by proper ventilation. If with all possible precau- 
tions prevention for the individual is impossible then a change of 
occupation is necessary. 

The use of leaden cooking utensils, cheap enameled dishes and 
food wrapped in lead-foil should be discouraged. Lead shot should 
never be used for the cleansing of bottles. Rigid laws should be 
enacted prohibiting the sale of lead-containing face powder, hair 
dye, lotions or any cosmetic containing a compound of lead. 

Treatment. In the acute form the stomach is to be emptied by 
lavage. Epsom salt has antidotal properties and is the cathartic of 
choice. 

In the chronic forms the treatment is principally symptomatic. 
Most authorities agree that iodide of potassium in small doses 
(5 to 10 grains), administered three or four times a day, aids in the 
elimination of the lead from the system through the kidneys and 
intestinal tract by transforming the insoluble salt as deposited in 
the tissues into a more soluble compound. However, it is to be 
used cautiously in the more acute forms, as the rapid liberation of 
the lead from the tissues may increase the severity of the into.xica- 
tion. Epsom salt, castor oil and enemata are to be used for the relief 
of constipation. For the colic, cathartics, hot applications to the 
abdomen, amyl nitrite, atropin and sometimes morpWn are indicated. 
Special attention should be given to the mouth for the relief of 
gingiA'itis and pyorrhea. Iron is indicated for the anemia. The 
paralj’^es should be treated by stryclmin, electricity and massage. 
For the relief of commlsions many authors advise the use of baths, 
amyl nitrite and spinal drainage. 

Summary. 1. Lead is the most important of the industrial 
poisons. 

2. Women are more susceptible to lead poisoning than men; 
abortions, miscarriages and early deatlis of the infants are common. 

3. Lead is deposited in the liver, kidnej's, brain and other organs. 

4. Lead is eliminated principally through the urine and feces, 
but it may be absent in either even in the very severe forms of 
poisoning. 

5. The kidneys in some types of lead poisoning show deposits of 
lime salts in degenerating tubules similar to that found in acute 
merciuial poisoning. 

G. The lesions in tlie brain in cases of encephalopathia saturnina 
are not very prominent. The principal microscopic findings arc 
a mild perivascular round-cell infiltration, satcllitosis, neuronophagia 
and the occurrence around some bloodvessels of pliagocj'tic cells 
containing a greenish crystalline pigment. 
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7. Basophilic granulation of the erythrocytes is a striking and 
characteristic feature of most cases of lead poisoning. With proper 
staining technic this finding is of inestimable value for diagnosis, 
and careful routine blood studies should be made as a prophylactic 
measure among the workers in industries using lead. 

8. Besides being an industrial poison, lead is also the source of 
many miscellaneous forms of poisoning, ehief among which is prob- 
ably that resulting from the use of lead-eontaining cosmetics. 

9. The use of lead-containing cosmetics over a prolonged period 
of time may result in death. 

10. A face powder known as “Flake White” is lead carbonate 
ground to an .impalpable powder. This powder is sold quite 
generally in drug stores for cosmetic purposes. 

11. Mild degrees of poisoning from “Flake White” are probably 
widespread, but because the sjunptoms are often indefinite the 
true etiology remains undetected. Very severe cases probably also 
occur and remain undiagnosed. 

12. The present study proves incontestably that death may occur 
from poisoning due to the use of “Flake White” as a cosmetic; it is 
very urgent, therefore, that rigid laws be enacted prohibiting the 
sale of any compound containing lead for cosmetic purposes. 
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Introduction. This study was undertaken with the idea of making 
available the data’ that had accumulated during the last decade 
in this clinic on the subject of gastric carcinoma, and particularly 
in order to determine, in reference to the still unsettled question 
of the incidence of a preexisting ulcer, the direction in which our 
evidence tended, hlany of the facts brought out arc already well 
established, and these ivill be passed over without special comment, 
although it is believed that they are of value in that they add some- 
thing to the statistics of the subject; but on certain other matters 
that await their final solution we will refer to the literature and make 
such criticism as our findings seem to justify.^ 

Preexisting Ulcer. In presenting our data it will clarify matters to 
state at the outset that we have divided the cases into two groups: 
(1) Those giving a clinical history suggestive of a preexisting ulcer, 
and (2) those of a progressive downward course without previous 


1 Most of tlip COSOS ivorf .•studiofl on tlic iiiodicul service of llio lio.-pilid, fnit sotne 
were admitted directly to tbe surgind wards, and for the jirivilege of incltidiri!: Ilic 
latter we are indebted to tbe various surgical chiefs. 
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gastric s 5 '’mptoms. Jn the latter group it was usual for the patient 
to state, even in answer to leading questions as to ulcer sjTOptoms, 
that he Jiad never before had any digestive troubles. In the former 
we have included not only those giving a definite story of gastric 
upsets with more or less symptomless intermissions, but also those 
with any previous disturbance of the stomach except vague child- 
hood affections. If we have erred, therefore, we feel that it has been 
by including too many in the ulcer-before-cancer group. There 
were, however, few borderline cases, most falling readily into the 
one classification or the other. 

With even this liberality in making up our ulcer group, -only 31 
patients (17 per cent) of our total of 182 were so classified. It is 
appreciated that the relationship of gastric ulcer to gastric cancer 
must finally be established on a morphological basis, but as yet the 
pathologists themselves are not agreed upon the criteria which 
indicate this relation. In 1909 AVilson and MacCarty,^ from a 
study of 153 freshly resected tumors which they believed to be 
malignant, concluded that 71 per cent of them were secondary to 
ulcer; later MacCarty^ contended that 68 per cent of their gastric 
ulcers were associated with carcinoma, and AAhlson and McDowell,"* 
in an even more recent communication, stated it as probable that 
gastric cancer rarely developed except at the site of a previous 
ulcerative lesion. There has never been, howevei*, a general accept- 
ance of these claims of the members of the Mayo staff' for the reason 
that others have questioned their interpretation of the specimens. 
Ewing,® furthermore, in an exliaustive study of the subject, with 
special reference to the criteria on which a judgment should be 
based, concluded that the cancerous transformation of peptic ulcer 
was rather infrequent and probably did not exceed 5 per cent. 
Also, AVilensky and Thalhimer® in a microscopical study of a series of 
benign and malignant ulcerations failed to trace an etiological rela- 
tionship between gastric ulcer and gastric cancer. 

On purely clinical grounds a similar diversity of opinion has 
developed. In 953 cases of gastric cancer Smithies^ secured a history 
suggestive of a preexisting ulcer in 66 per cent and Moynihan® 


“ Wilson, L. B. and MacCarty, W. C.: The Pathological Relationships of Gas- 
tric Ulcer and Gastric Carcinoma, Tr. Assn. Am. Phys., 1909, xxiv, 593. 

^ MacCarty, W. C.: Pathologj^ and Clinical Significance of Stomach Ulcer, 
Surg., Gynec. and Obst., 1910, x, 449. 

•* Wilson, L. B. and McDowell, J. E.: A Further Report of the Pathological E\d- 
dencc of the Relationship of Gastric Ulcer and Gastrie Carcinoma, Aii. Jouk. Med. 
Sci., 1914, cxhdii, 796. 

^-Ewing, J.: The Relation of Gastric Ulcer to Cancer, Ann. Surg., 1918, Lwii, 
715. 

® Wilcnsky, A. O. and Thalhimer, W.; The Etiological Relationship of Benign 
Ulcer to Carcinoma of the Stomach, Ann. Surg., 19IS, Ixvii, 215. 
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® Moynihan, B. G. A.: The Pathology of the Living and Other Essays, 1910, 
p. 109. 
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believed that two of every three of his cancer cases gave such a 
history. Deaver® has stated that he believed one-half followed 
ulcer and Mayo^° has contended that in at least 50 per cent clinical 
evidence of a precancerous lesion, probablj’’ not always ulcer, could 
be obtained. It should be noted, however, that with the exception 
of Smithies none of these authors presented an analysis of cases to 
support the contention. On the other hand, Friedenwald^i in an 
analysis of 1000 cases discovered a definite ulcer history in only 
7.3 per cent, and in only 23 per cent had there been symptoms of 
any digestive trouble. Finally, it may be pointed out that the 
infrequency of cancer in the duodenum, where ulcer is common, 
argues against the importance of a preexisting ulcer, as does also 
the fact that only rarely have proved ulcer cases while under observa- 
tion developed malignancy. Thus there seems to be good reason 
to believe that our finding in this series of cases of only a small 
percentage of preceding ulcers is approximately correct. 

Age, Sex and Color. The ages for the total series ranged from 
twenty-four to eightj-'-six and were grouped by decades as shown 
in Table I. It will be noted that 156 (85.7 per cent) were behveen 
forty and sixty-nine years old, this percentage being also correct 
for the sexes separately, and that about one-third of them were in 
the sixth decade alone. The bsm patients in the third decade were 
twenty-four and twenty-seven years of age respectivelj% one male 
and one female, and both were proved at operation. The age and 
sex incidence for the ulcer group was practically the same as for the 
total series. There were 139 males and 43 females. They were all 
'',^vhite except two, who were negroes. 


TABLE I.— THE AGE INCIDENCE BY DECADES FOR THE TOTAL SERIES 
AND FOR THE ULCER GROUP. 


Ages. 


20 to 29 
30 to 39 
40 to 49 
50 to 59 
GO to G9 
70 to 79 
SO to S9 


1 Total series. 

Ulcer group. 

Number. 

Per cent. 

Number. 

Per cent. 

1 

2 

1.1 

0 


14 

7 ,7 

3 

9.7 

40 

25.2 

9 

29.0 

Cl 

33.5 

11 

35.5 

49 

20. 9 

7 

22. 0 

9 

5.0 

1 

3.2 

1 

O.G 

0 


1S2 

t 

100.0 

31 

100.0 


• Dc.ivcr, J. B.'. Early Recognition of Carcinoma of tlie Stomach. New York 

^i^^Mavo" Cancer of the Stomach anti its Surgical Treatment (Collected 

^*n^*rieLnwaw''^°;*^'A'^ciinical' Study of One Thousand Cases of Cancer of the 
Stomach, am. Joun. Meu. Sa.. 1914. cilviii. 6G0. 
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Chief Complaint. Numerous chief complaints were stated by the 
patients, but by far the most frequent was that of pain in the epi- 
gastric region, this occurring 100 times (55 per cent). The next 
most conimon was that of vomiting, which was given in 31 instances 
(17 per cent). Others in the order of frequency were “stomach 
trouble,” loss of weight, “indigestion,” belching, “lump” in the 
abdomen, weakness, constipation and pain in the back. 

Symptoms. Pam. Although onl}’^ 55 per cent gave pain as the 
chief complaint, 161, or 88.5 per cent, stated it as one of the promi- 
nent symptoms. Of this number 152 (94.4 per cent) complained 
of its being in the epigastric region, while in a few it was localized 
in the back, the umbilical area, the precordia or the right shoulder. 

. The character of the pain was variously described. It was most 
often referred to as being dull (18 per cent), and next in order as a 
soreness, a burning, a gnawing, a heaviness, a cramp, a discomfort, 
an ache or a hunger pain. 

Reference of the pain from its original localization was men- 
tioned in only 51 instances, and it is interesting that in 25 of these, 
or about one-half, it was to the back. Of the latter the tumor 
involved the pylorus 20 times (80 per cent), the lesser curvature 
3 times, the greater curvature once and the cardia once. The 20 
pyloric cases with reference to pain to the back constituted 29 per 
cent of the total number with pyloric involvement. Reference 
elsewhere of the epigastric pain was not common, although it 
occurred in the sternal region 6 times, the left shoulder 5, the right 
shoulder 4 and the chest generally 4 times. 

Relief from pain was noted in the series as the result of various 
circumstances in 85 cases. Most often, in 51 (60 per cent), it was 
accomplished by vomiting, in 11 by eating, in 5 each by belching, 
bowel evacuations and the application of local heat, and even less 
frequently by such measures as lying on the left side, making local 
pressure and gastric lavage. 

Other Symptoms. The bowels were noted as being constipated 
in 67 of 150 cases and as markedly constipated in 56 more, that is 
in a total of 82 per cent. In most instances the constipation began 
at the same time as the other symptoms. In only 23 cases were 
they normal in action; in but 1 was diarrhea alone present, while 
in 3 diarrhea and constipation alternated. 

The appetite was impaired in 153 of the total number (84 per cent) 
and 89 per cent complained of gaseous eructations. Vomiting 
occurred in 127 instances (70 per cent). Only 3 times, however, 
was hematemesis commented upon, and 2 of these were in the ulcer- 
before-cancer group. Nausea was noted 116 times, or in 75 per cent 
of the records in which it was referred to. The loss of weight 
averaged thirty pounds. 

Duration of Symptoms. In presenting the duration of symptoms 
it is necessary to refer to the two groups of cases separately. In the 
31 ulcer-before-cancer cases the average period of all gastric symp- 
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toms was 10.5 years, this corresponding closely with Smithies’s" 
finding in his larger series of 10.S years, whereas in 29 of the patients 
the symptoms which rve interpreted as being due to malignancy 
■ averaged only 4.5 months. In the other 2 the history did not 
suggest any change in the symptomatologj’- which miglit be 
explained as corresponding with a change in the histological picture. 
The average period of cancer symptoms in our complete series was 
8.6 months, this again agreeing fairly well with the 6.9 months found 
by Smithies. 



AGES 

Cn.MiT I. — .^pc incidcncn for the bepinuinp of "ulcer” sjuiptoms in ulccr-beforc- 
cancer cases compared rcitli tliat of ulcer cases at the time of applj-inp for treatment. 
The latter is based on FriedemvaUl’s findinps in 1000 cases of pastric and duodenal 
ulcer. 

Age Incidence for the Beginning of S 3 nnptoms. The age incidence 
for the beginning of symptoms in our ulcer-hefore-canccr cases 
(Table II) is notewortliy in that it shows that almost one-tliird of 
the total number fall in the fifth decade with as many in the sixth 
as in the fourth. No figures for the age incidence of the beginning 
of symptoms in benign ulcer are available in the literature, hut 
even if comparison be made with the age incidence in such cases at 
the time of applying for treatment it will be seen that there is a 
wide difference. For instance, in Fricdenwald’s'- series of 1000 
cases, which is in agreement with other similar compilations, the 
acme of incidence, as shown in Chart I, occurs in the third decade. 
In his series the patients presented themselves at the clinic on the 
average of twelve years after the first symptoms were noted; thus 
the divergence of a curve that would represent the beginning of 

” Fricdcuiv.ild, J.: A (llinicnl Study of One Tiiou«3i)d C.iye^ of llici'r of the 
Stcimudi ami the Duodenum. .\m. Jocn. Mnn. Set., Iftl2, exHv, 157. 
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symptoms in his group from that of our ulcer-before-cancer cases 
would he much greater than this diagram indicates. 


TABLE II.— AGE INCIDENCE FOR THE BEGINNING OF “hLCER” 
SYMPTOMS IN 31 ULCER-BEFORE-CANCER CASES AND IN 
79 BENIGN ULCER CASES. 


Aj;cs. 

Ulcer-bcfore-canccr. 

. . 

Benign ulcer. 

Number. 

Per cent. 

Number. 

, 

Per cent. 

10 to 19 

1 

3.2 

8 

10.1 

20 to 29 

5 

16.1 

36 

45.6 

30 to 39 .... ... 

7 

22.6 

21 

26.6 

40 to 49 

9 

29.1 

6 

7.6 

50 to 59 

8 

25.8 

7 

8.8 

60 to 69 

1 

3.2 

1 

1.3 

- 

31 

100.0 

79 

100.0 



Chart II.— Age incidence for the beginning of “ulcer" sjouptonis in 31 ulcer- 
before-cancer cases and for the beginning of ulcer sj-mptoms in 79 benign ulcer 
cnscs. 

Ill order to secure accurate data on the age at the heginnmg of 
symptoms in ordinary ulcer cases we have gone over our benign 
gastric ulcer series (79 cases), and Table II shows, as would be 
expected, an even greater proportion of_^the cases between twenty 
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and thirty years of age. Comparison of the curve plotted from tliese 
cases -n-ith that of our ulcer-before-cancer group (Chart II) is con- 
sequently very striking. This suggests either that ulcers develop- 
ing in later life have a greater likelihood of becoming malignant 
than do benign lesions generally or that the early symptoms are 
really those of a slovdy developing malignancy. 

Previous Medical History. The previous medical history of these 
patients, aside from gastric disease, seemed to have no bearing upon 
the diagnosis. Twenty-five had suffered from typhoid fever, 15 
each from scarlet fever and pneumonia, 12 from gonococcal infec- 
tion and lesser numbers from other infections. Six only (3 per 
cent) gave a history of trauma to the abdomen, this agreeing closely 
with Smithies’s finding of 3.4 per cent., and being greater than 
Friedenwald’s of 1.9 per cent. 

Occupation. Likewise the occupation seemed unimportant. 
Thirty-three were housewives, all but 10 of the female patients, 
19 were recorded simply as general laborers, 13 as farmers, 11 as 
miners, 8 as clerks and 7 as carpenters. 

Family History of Cancer. The mother had suffered from cancer 
in only 8 instances: 1 in the breast and 1 each in the liver, face, 
bladder, uterus and stomach, and in 1 case the location was not 
stated. It had occurred in a sister tlmee times (breast twice), a 
father twice (stomach) and a brother t^vice. This shows for our 
series a percentage of 8.8 for cancer in other members of the family, 
closely agreeing with the 9.4 in Friedenwald’s group. 

Physical Examination. A mass was palpated in tlie epigastrium 
in 95 patients of our series (52.2 per cent), and it was questionably 
felt in IG others, making a total of 61 per cent. Emaciation was 
noted as being present in 151 cases (82.9 per cent), tenderness in 
101 (55.5 per cent) and abdominal, rigidity in 78 (43 per cent). 
Visible peristalsis was noted in only 30 instances. It is suspected 
that this finding docs not represent the true occurrence of this 
interesting tell-tale phenomenon, since 42 per cent had pyloric 
involvement and 53.6 per cent of tlie 155 having gastric analyses 
showed evidence of gastric retention. Furthermore, this is a sign 
which requires close and patient observation and which is easily 
overlooked in a hasty inspection; but incidentally when found it 
is so significant as to repay the effort of careful examination. 
Enlargement of one or more Ijunph nodes above the clavicle on the 
left side was noted in 7 instances (3.8 per cent). In 3 of these the 
carcinoma was primary in the pyloric region, in 1 each along the 
lesser curvature and the cardia and in 2 it was described as being 
diffuse. In no patient were enlarged glands seen or palpated in 
the right supraclavicular area; such cases have, however, been 
reported and we have elsewhere encountered a few, though none 
happened to occur in this series. 

Clinical Examinations. Most of the cases presented a moderate 
degree of secondary anemia, the extreme low figures being 20 per cent 
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of hemoglobin and 2,000,000 red blood cells. The average hemo- 
globin percentage was 61 (Fleischl) and the average red blood cell 
count 3,837,000. A leukocytosis (11,000 or more white blood cells) 
occurred in 31.2 per cent of the series while 11 per cent showed a 
.leukopenia (under 6000), and 57.8 per cent had a count between 
6000 and 11,000. 

Urine and Feces. The urine showed albumin and casts in 86 
cases (47.2 per cent). In 97 instances there were chemical studies 
upon the stools, but in only 52 of these (53.6 per cent) was there a 
positive reaction for occult blood. This is a smaller percentage 
than is given by some authors, and this is perhaps due to the fact 
that we were very careful to have our patients on a meat-free diet 
for several days before making the stool examination. 

Stomach Analysis. The gastric analysis is of more importance. 
In the 155 of our patients who had one or more such tests the amount 
of the contents, removed forty-five minutes after an Ewald meal, 
was 100 cc or more in 53.6 per cent, 200 or more in 24.3 per cent, 300 
or more in 13.6 per cent and 400 or more in 8.6 per cent. In 106 
patients (68.4 per cent) there was no free hydrochlorie acid, while 
in 7 (4.5 per cent) there was what generally has been considered 
a hyperchlorhydria (HCl above 40 ^ NaOH). It was normal 
(20 to 40) in 22 (14.8 per cent) and there was a low hydrochloric 
acid content (0 to 20) in 20 (1^9 per cent). 

Of the 27 cases that gave a history suggesting a previous gastric 
ulcer the figures were not notably different, 55.5 per cent showing 
achlorhydria, 7.4 per cent hyperchlorhydria, 18.5 per cent normal 
figures and 18.5 per cent hypochlorhydria. 

The results of these analyses have also been grouped in reference 
to the position of the carcinoma and averaged as shown in Table III. 
The pyloric growths naturally gave rise to retention and coincident 
higher acid figures. When the cancer was situated at any other 
point the average content was about normal (except in lesser curva- 
ture involvement, which probably often produced some stenosis) 
and the acid figures decidedly and constantly subnormal. 

TABLE III.— AVERAGE GASTRIC ANALYSIS FINDINGS ARRANGED 
ACCORDING TO POSITION OF THE TUMOR. 


Position of grow-tb. Amount in c c. Total acidity. Free HCl. 

I’ylonis 213 45 10.5 

Lesser curvature 207 16 5.3 

Fundus and cardia 71 15 1,0 

Greater curvature 68 15 3.0 

Extensive 89 18 2.0 


Wassermann Readion. Although 3 patients gave a history of 
chancre, of the 83 Wassermann tests performed oSy 1 was positive. 
This patient (H. B.), aged thirty-seven years, giving a vague luetic 
history, was admitted on account of sjTuptoms which suggested 
pyloric obstruction. The serological test was reported as 4-plus, 
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but the roentgen-ray study showed marked obstruction, and it was 
not thought possible to overcome this by constitutional treatment 
even if it were syphilitic. He was therefore operated on, a clinical 
diagnosis of carcinoma was made and a pylorectomy with gastro- 
enterostomy done. Microscopic examination confirmed the diag- 
nosis (adenocarcinoma) . The patient rapidly improA'^ed, gained fifty 
pounds in AA-eight and soon returned to his work as a gardener. 
Subsequently he was treated intensively with arsphenamin and 
mercury, but at the end of a year had a retiun of his obstructh'e 
symptoms. A second laparotomy revealed extensive abdominal 
metastasis. 

Blood-pressure. Blood-pressure estimations AA'ere recorded in 
119 of the patients, but in only 4 did the systolic reading exceed 
160 mm. of mercury. The aA'erage systolic pressure was 118 and 
the diastolic 72. Curiously this is in complete A'anance AA'ith Frieden- 
wald’s finding of a systolic pressure above 170 mm. in 91 per cent of 
132 cases. 

Roentgen Studies. Roentgenographie reports were aA^ailable in 
125 of our cases and indicated that cancer Avas present in all but 4, 
thus giving the correct diagnosis in 96.8 per cent. In 3 the roent- 
genologist stated that the evidence he had Avas inconclusiA^e, but 
suggestiA'e of cancer; all of these proved to be inoperable when 
exposed by laparotomy. In a single case the roentgenological con- 
clusion AA'as incorrect, the operation shoAA'ing carcinoma, whereas the 
diagnosis had been adhesions. 

Operative Findings. Of the series 114 (62.6 per cent) Avere 
operated upon, but 3 of them at other hospitals. The percentage 
location of the tumors, as disclosed at operation, is presented in 
Table IV, and for comparison the location as determined by the 
roentgen-ray examinations. It Avill be noted that operation shoAA'cd 
the pylorus and greater curA^ature invob^ements not to be so com- 
mon as the roentgen-ray suggested, the e.xcess being diAdded beween 
lesser curA'aturc and diffuse lesions. This is about as Avould be ex- 
pected, since Avhen a lesion is on the lesser curA’ature the roentgen 
evidence of a filling defect is often on the greater curvature, and 
AA'hcn extensive involvement is present only a part of it may be 
seen along the borders of the stomach. 

TABIX IV.— BERCEETAGE LOCATION OF TUMOR AS DETERMINED BY 
THE ROENTGEN RAY AND OPERATIO.N. 


Ro'ltlon of tumor. 

Pylorus 

Ix-ssor curv.'iturf 

Fundus and r.nrdin , . . . 

Grc.ntor curv.nturc 

DiBiise 

By roentKcn my. 
.... 01.4 

.... 5.7 

.... 10.0 
. . . . 18.0 
.... 4.3 

By operation. 
.M.-l 

14.3 
10.0 

11.4 
I'i.'J 


100.0 

100.0 
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Nature of the Operations. In only 28 per cent of the operated 
cases was any attempt made at radical removal of the malignant 
process; in 31.5 per cent the diagnosis was confirmed, but the condi- 
tion was too far advanced to justify any surgical treatment, and in 
the remainder (40.5 per cent) only such a palliative procedure as 
would aid temporarily in the nutrition of the patient was undertaken. 
Mayo’“ reports that of 2094 operations for gastric cancer performed 
in their clinic between 1897 and 1919 there were 736 resections 
(35.1 per cent), 746 explorations (35.7 per cent) and 612 palliative 
procedures (29.2 per cent). Roughly it may be said, therefore, 
that only about one-third of all gastric cancers that now reach the 
operating table can be given any hope of a cure, while a second 
third may be made more comfortable and perhaps given an increased 
period of life. The other third receive no benefit whatever. 

If it were possible to determine beforehand that those of the last 
group were definitely inoperable they could be saved the discomfort 
of the exploratory procedure. Carman'® has emphasized the value 
of the roentgen ray in this respect, and it would seem that the latter 
has now reached such a point of perfection that it can be depended 
upon in the future to spare from operation a larger percentage of 
this group. Of even greater practical importance, however, is it 
that the second third, those who receive only palliative treatment, 
be more promptly diagnosed and referred to the surgeon. 

The Non-operated Cases. Of the 68 patients not operated upon 38 
(55.9 per cent) were considered inoperable. If this number is added 
to the 35 found inoperable upon exploration it gives a group of 
73 patients (47 per cent of all the patients willing to be operated 
upon) in whom surgical intervention could be of no benefit. 

Conclusions. This analysis of 182 carefully studied cases of cancer 
of the stomach leads to the following conclusions: 

1. A history suggestive of preexisting ulcer was obtained in only 
17 per cent, and it seems probable that the true incidence of such 
a preceding lesion does not exceed these figures. 

2. Reference of epigastric pain to the back occurred in 29 per 
cent of the pyloric cancers, and of those with reference of pain to 
the back 80 per cent had involvement of the pylorus. 

3. The age incidence for the beginning of "ulcer” symptoms in 
the ulcer-before-cancer cases had its apex two decades later than did 
a_ series^ of 79 ulcer cases. This suggests either that ulcers first 
giving rise to symptoms in middle life have a far greater likelihood 
of becoming malignant than do ulcers generally or that the ulcer- 
before-cancer cases are really malignant from the beginning. Either 
of these considerations justifies and indicates prompt and radical 
surgical treatment of all patients first developing symptoms sugges- 
tive of ulcer after forty years of age. 


Carnnin, R. E.; The OperabiUty of Cancer of tiie Stomach as Determined by 
the Roentgen Ray (Collected Papers of the Mayo Clinic), 1919, xi, 31. 
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^ '4. The average free hydrochloric acid and total acidity findings 
in the pyloric cancers was not abnormally low (15.5 and 45), but 
there was e\ddence of definite retention. There was also retention 
in some of those with lesser curvature involvement. '\^Tien the 
cancer was situated elsewhere retention did not occur, but the acid 
figures were distinctly low. 

5. Roentgen study gave a positive diagnosis in 96.8 per cent, 
and in but one case was it misleading. 

6. At operation the tumors were shovm to be somewhat more 
extensive and more often to involve the lesser curvature than the 
roentgen ray suggested. 

7. Of the patients with gastric cancer who now come to the 
surgeon about one-third are given a chance of cure by radical 
operation, one-third are treated palliatively and for one-third 
nothing can be done. 


THE RELATION BETWEEN POLIOMYELITIS AND EPIDEMIC 
(LETHARGIC) ENCEPHALITIS, ^ 

By Williams B. Cadwalader, M.D., 

ASSOCIATE IK KEUROLOGY, UKIVERSITY OF PEKKSYLVAMa; KEUROLOGIST TO THE 
PRESBYTEUIAK HOSPITAL, PHIL-VDELPHIA. 

In considering the relation between epidemic (lethargic) encepha- 
litis and acute anterior poliomyelitis, much depends upon whether 
the subject is studied from tlie purely clinical aspect or from exact 
comparisons made with postmortem material. In each disease, 
Jiowever, careful examinations by both methods should be made 
before conclusions are drawn. 

It is a firmly established fact that several tj^jes of exudative 
inflammations of the brain are infectious in cliaracter. It is not 
possible, however, from microscopic examinations of tissue alone, 
to separate with precision the alterations produced in the ner\'ous 
S 3 ’stem bj' each of the different known agents. True, certain indi- 
vidual cases have been recorded from time to time in which charac- 
teristic differences seem to be present, but when tlicse points arc 
anab’zed carefulK' it can generallj' be shown that tlie}' arc based 
chielK' upon the situation of the lesions or are apparent variations 
caused In' modifications in tlie intensitj' and duration of the disease. 
Thej' cannot, therefore, be regarded as characteristically dlficrent 
tissue reactions corresponding strictly and precisely to various 
infectious agents. 

'This opinion has frequently been e.xpressed by different authors, 
and especially in regard to the practieal impossibility' of sei)arating 

‘ Rc.'iil .^t tlio first nicetinKof the .-\fsoci.iUon forRtsorireh in Nervous ami Mcnt.nl 
Disc.nses held at the New York ,\cademy of Medicine, December 2S .and 20, 1020. 
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tlie lesions of acute anterior poliomyelitis from those of epidemic 
(lethargic) encephalitis when examined under the microscope. 

It is not surprising, therefore, lhat the clinical phenomena pro- 
duced by epidemic (lethargic) encephalitis may resemble those of 
acute anterior poliomyelitis. 

Prodromal Symptoms and Onset. Like the onset of acute anterior 
poliomyelitis, that of epidemic (lethargic) encephalitis is an exceed- 
ingly irregular one. Classifications of each of these diseases have 
been based upon the location of the structures paralyzed by the 
lesions in the central nervous system. From the studies made dur- 
ing epidemics by Wickman and others we learn that an abortive 
type of poliomyelitis in which paralysis is absent is frequently 
encountered, and thus our present conception that acute anterior 
poliomyelitis is an infectious systemic disease in which paralysis 
may or may not occur has become established. The number of 
cases of acute anterior poliomyelitis in which paralysis is absent 
varies considerably in different epidemics, but most observers agree 
that the abortive types represent about 50 per cent of all cases of the 
disease. 

Comparing the onset and development of epidemic (lethargic) 
encephalitis, almost all recent observations show that the condition 
is related to a previous attack of influenza. Epidemic (lethargic) 
encephalitis is not, as a rule, a part of an attack of typical influenza, 
but it is a well-known fact that epidemic (lethargic) encephalitis 
may follow an attack of influenza. For this reason premonitory 
symptoms, or those preceding the development of paralysis in 
epidemic (lethargic) encephalitis, may be those of an infection or 
merely incidents in the convalescence from that disease. This 
stage of the disease, therefore, in Avhich the symptoms resemble 
those of a chronic influenzal infection, represents the general sys- 
temic phase, which is exactly analogous to the abortive or non- 
paralytic t}q>es of acute anterior poliomyelitis. It may, however, 
progress and become a specialized expression in the form of an 
affection of the central nervous system with paralysis. In this 
respect the diseases run closely similar courses, and it seems unneces- 
sary to quote here the details of cases showing no paralysis. For 
present purposes it is quite sufficient to refer to the fact that the 
differentiation of non-paralytic cases of acute anterior poliomyelitis, 
and of non-paralytic cases in which influenzal infection of the nervous 
system is suspected, is dependent largely upon the knowledge of the 
occmrence of an epidemic of acute anterior poliomyelitis or the 
prevalence of influenza or of epidemic (lethargic) encephalitis in 
the community in which the cases are observed. 

The Bulbar, Pontile and Midbrain Form. Considered topographi- 
cally tliere are certain well-recognized forms of acute anterior polio- 
myelitis in which the inflammatory process is well localized and 
reaches its greatest intensity in tlie cerebral peduncles, pons or 

vou 1G2, NO. G. — DECriiBEn, 1921 29 
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medulla oblongata, the spinal cord and cerebral hemispheres being 
unaffected. These are the cases that show the strongest resemblance 
to epidemic (lethargic) encephalitis. The weight of opinion, more- 
over, strongly favors the view that the polioencephalitis superior 
and inferior or the polioencephalitis of Wernicke is true influenzal 
encephalitis and merely modifications in tj”pe of the same disease. 

Epidemic poliomyelitis is generally believed tb occur during hot 
weather, particularly in July and August. j\'Iost of the victims are 
children and the lower motor neuron type of paralysis is that most 
frequently encountered in cases with paralysis. The onset is 
sudden. Epidemic (lethargic) encephalitis is believed to occur 
chiefly during the winter months, the majority of cases having been 
met in adults. Not rarelj’' a ^eater number of cases are seen in 
which only the cranial nerves are affected and there is prolonged 
lethargy, which is rare in acute anterior poliomyelitis. While such 
tendencies are important they are of no value in determining the 
nature of the disease in a given case. 

Lethargy is not always present in cases of epidemic (lethargic) 
encephalitis; moreover, it occasionally occurs with acute anterior 
poliomyelitis. Tilney- has reported a case of acute anterior 
poliomyelitis in which it was severe and prolonged. Lethargy in 
various degrees, stupor or somnolence, frequently with delirium, 
may occur from intoxication in many different infectious processes, 
and while very common in epidemic (lethargic) encephalitis it is 
not in itself characteristic of the disease. 

The clinical manifestations exhibited by lesions in the midbrain 
are most varied. Any extensive lesion in the bulb is almost inva- 
riably rapidly fatal, but the acute symptoms in both acute anterior 
poliomyelitis when it affects the bulb, as Avell as in epidemic 
(lethargic) encephalitis, may be severe. Nevertheless, they will 
often clear up, leaving a paralysis limited to one or more cranial 
nerves. In acute anterior poliomyelitis the seventh or facial nerve 
is said to be most frequently affected, whereas the third nerve is 
most often affected in epidemic (lethargic) encephalitis and also 
in Wernicke’s polioencephalitis. Diplopia is therefore an early sign. 
However, any of the cranial nerves, as well as the limbs, may be 
paralj'zcd in each of these diseases from involvement of the pyra- 
midal tracts from within the bulb. Neither the character of the 
paralysis of the individual cranial nerves nor combinations of types, 
such as unilateral, bilateral or multiple or single, have any signifi- 
cance in determining the etiology. These phenomena merely furnish 
indications of the locality of the inflammation and the direction and 
extent of its distribution. 

In the cases recorded here. Case 1 was striking because of the slow 
onset, beginning with diplopia, due to involvement of the fourth 


* Neurol. Bull., Nc-.v York, January, 191S, i, 7. 
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and third nerves; numbness of the left lower limb, extending at times - 
to the left upper limb and a tendency to fall to the left; nystagmus 
and scotoma, running a prolonged course. These symptoms indi- 
cated diffuse foci within the brain-stem— a myeloencephalitis resem- 
bling multiple sclerosis. The exact cause could not be proved, but 
because of the character of the onset, the slow and prolonged course _ 
and the absence of an epidemic of poliomyelitis, it seemed probable 
that the case belonged to the group included under the head of 
epidemic (lethargic) encephalitis. 

During the recent epidemic of lethargic encephalitis cases resem- 
bling multiple sclerosis have been observed . Furthermore, the micro- 
scopic findings in some cases of epidemic (lethargic) encephalitis 
are identical in appearance to those seen in early cases of multiple 
sclerosis. 

In Cases 2 and 3 the onset was sudden or apoplectiform in char- 
acter, resembling, in this respect, bulbar poliomyelitis. The cause 
of the objective signs in each of these cases indicated an inflamma- 
tory process, at first acute and later assuming a chronic character. 
The paralyses were those of the motor cranial nerves and involve- 
ment of the pyramidal tract within the pons. These cases occurred 
in adults without spinal involvement, during a period in which epi- 
demic (lethargic) encephalitis was prevalent An epidemic of acute 
anterior poliomyelitis was known, however, to have been raging 
in the vicinity (Boston) in which Case 2 developed. ' These are 
regarded as cases of bulbar encephalitis of the poliomyelitic type, 
but whether they ivere due to the poliomyelitis virus or to that of 
epidemic (lethargic) encephalitis cannot be proved, though the 
former view seems most probable. 

Cases of so-called influenzal myelitis have been observed by 
Spiller® and others. 

A somewhat rare manifestation of acute anterior poliomyelitis 
is a transverse lesion of the spinal cord, the patient exhibiting com- 
plete flaccid parah'sis of both legs, loss of sphincter control and 
absence of sensation up to the level of the lesion. The latter may 
remain complete or may clear up, leaving the patient with spastic 
paraplegia, with increased knee-jerk, defective control of the bladder, 
etc. It must be admitted that positive proof that such cases are 
caused by the virus of acute anterior poliomyelitis is often lacking, 
yet Batten^ observed such cases during an epidemic of acute anterior 
poliomyelitis. B. Sachs'^ recorded a case of acute anterior polio- 
myelitis in a girl, aged eighteen years, with sudden onset of 
complete flaccid paralysis and loss of sensation up to the xiphoid 
cartilage; there was complete recovery in two months. The cerebro- 
spinal fluid showed a high lymphocy1;ic count. 

’ Arch. Neurol, and Psychmt., June, 1919, No. G, i, 799. 

* Br.ain, 191C, -v.xxi.v, 1 and 2. 

* Jour. Nerv. and Xlent. Dis., 1912, xxxix, 757. 
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Netter and Levaditi® reported four cases presenting symptoms of 
transverse myelitis vdiich they attribute to the virus of acute ante- 
rior poliomyelitis. These authors vere able to show that the blood 
of a patient who had recovered possessed the property of neutralizing 
the virus of acute anterior poliomyelitis. 

I recently observed a similar case in an adult: 

IVIrs. M., aged thirty-seven years, previously healthy, in August, 
1920, gave birth to a healthy child. There were no complications and 
she seemed to be entirely well. On September 30, on awaking in the 
morning, she experienced considerable discomfort in the backbetu'een 
the shoulders. This was soon followed by numbness, tingling and 
burning sensations, which increased in severity. The condition became 
very painful, extending throughout the trunk and the lower limbs, 
below the costal margin. Simultaneously her lower limbs rapidly 
grew weak. The next day she was completely paralyzed, both for 
sensation and for motion, below the level of tibe costal border, and 
retention of urine and of feces occiured. The temperature was 
99.4° r. Lumbar puncture showed 150 l 5 Tnphocytes to the cubic 
millimeter. Leukocyte count of the blood showed 10,000. She had 
severe pain throughout the anesthetic area, which subsided rapidly 
after lumbar puncture. On the foiuth day her condition was greatly 
improved; motion was returning rapidly in both lower limbs and 
sensation was nearly normal. During the next five weeks only 
gradual improvement was observed. At the present time her spinal 
fluid is normal; sensation is restored and motor power is almost but 
not quite normal. There was a history of an attack of influenza 
one year prior to the onset and a chronic cough and pharyngitis 
that had persisted until within a few months preceding the onset 
of the present condition. 

By some observers this case might be regarded as belonging to 
the group of conditions described under the name of the meningitic 
tjqie of poliomyelitis. 

In cases of epidemic (lethargic) encephalitis the spinal cord is 
not, as a rule, believed to be affected. In acute anterior poliomye- 
litis the spinal cord is involved much more frequently than other 
portions of the nervous system. At a meeting of the Philadelphia 
Neurological Society held in November, 1920, Winckleman and 
Weiscnburg reported a very important case of epidemic (lethargic) 
encephalitis which they had observed clinically and at postmortem 
and found tlie usual evidences of tliat disease in tlie basal ganglia, 
reaching tlie greatest intensitj' in the pons and medulla oblongata. 
They also found intense perivascular infiltration and edema limited 
to the gray matter of the cervical and upper thoracic portions of 


• Hull, ct rofm. soc. intd. dea hop. dc Paris, 1!)H, xixvii, 570. 
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the spinal cord. These alterations were identical in character and 
in location to those usually found in cases of acute anterior polio- 
myelitis, thus proving conclusively that in epidemic (lethargic) 
encephalitis the spinal cord may be affected. . ^ 

A closely similar case is that reported by Harbitz;^ 

A woman, aged fifty-two years, following an attaek of influenza, 
developed headache with partial loss of vision, first on one side and 
then on the other. The etiological factor was papillitis, resulting 
in complete blindness. Later both lower limbs became painful and 
weak and there was anesthesia as high as the axilla. The patient 
died of pneumonia. In the cervical cord segments so much conges- 
tion and edema were demonstrated that on cross-section the cord 
appeared grayish red in color, the boundaries between the gray and 
white matter being blurred. These changes were found with increas- 
ing distinctness in the first dorsal segment. Microscopic examina- 
tion showed parenchymatous myelitis and neuritis, with degenera- 
tion of nerve fibers and ganglion cells in both the white and the 
gray matter. The resemblance of this case to the one referred to 
and reported by Winckleman and Weisenburg is very striking. 

Local muscular atrophy is the one outstanding symptom of acute 
anterior poliomyelitis not observed in epidemic (lethargic) encepha- 
litis, yet Grinker® refers to a curious case that he regards as a combi- 
nation of acute anterior poliomyelitis and epidemic (lethargic) 
encephalitis. One year after having influenza the patient had an 
attack resembling apoplexy, with left-sided spastic hemiplegia. 
At first there were high leukocytosis and fever, transient sixth nerve 
palsy and strabismus, hyperemia of the optic nerves and muscular 
atrophy of the face and upper limb. Ten days later peripheral 
facial palsy followed the cerebral paralysis and there was atrophy 
of the muscles of the forearm and hand. The left thenar and hypo- 
thenar eminences resembled the Aran-Duchenne type of atrophy. 
Improvement occmred. 

These observations tend to show that in epidemic (lethargic) 
encephalitis the extent of the inflammatory process is exceedingly 
variable and that the spinal cord may be affected. Spinal 
symptoms associated with bulbar signs do not therefore afford 
sufficient evidence on which to eliminate the possibility of epidemic 
(lethargic) encephalitis in diagnosis without consideration of the 
associated factors; neither does the absence of spinal-cord involve- 
ment lessen the probability of the bulbar symptoms being due to 
the virus of acute anterior poliomyelitis. 

In concluding I would adduce the opinion that epidemic 
(lethargic) encephalitis is an infectious disease, having a separate 

• Norsk. Mag. for Laegcvtdenskabcn, January, 1920. 

* Jour. Ner\'. and Ment. Dis., October. 1920, No. 4, iii, 323. 
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and distinct entity that is not to be confused with acute anterior 
poliomyelitis, from which it differs particularly in the long survival 
of the virus in the central nervous system. Its course may therefore 
be very irregular and be attended with remissions or exacerbations 
extending over months or years. (See 'Case I.) The differential 
diagnosis bet^'een acute anterior poliomyelitis and epidemic 
(lethargic) encephalitis will often be impossible to make if only the 
subjective and objective signs are considered. Much will depend 
on the knowledge of existing epidemics and the weighing of cir- 
cumstantial evidence afforded by the associated phenomena at the 
onset of the illness as well as before it develops. 

The following records of cases are presented because of their 
resemblance to the two diseases under discussion and to illustrate 
the difficulties encountered in clinical diagnosis. 

I wish particularly to thank Dr. Shumway for permission to refer 
to his cases (No. 1) and Dr. Spiller for allowing me to refer to Cases 
2 and 3. 

Case I. — Miss W. H. W., aged nineteen years. Seen by Dr. 
Shumw'ay. 

The family and pre%ious medical history are unimportant. The 
patient stated that she had been perfectly w^ell until October, 1914, 
when she noticed for the first time that her right eyeball turned 
inward and that she saw double. This condition persisted. She 
did not feel sick, but had frequent attacks of nausea and vomiting. 
In i\Iarch, 1915, while w'alking, she fell; she attributed this accident 
to her visual disturbance, but admitted that at times she felt 
unsteady while w'alking. Examination at this time by Dr. Shumway 
showed: The pupils were equal and reacted to light. Diplopia in 
the horizontal meridian, the right image being below' and increasing 
downward and to the left, due to Aveakness of the right superior 
oblique muscle. Moderate but distinct nystagmus. Ophthalmo- 
scopic examination revealed low-grade optic neuritis. In walking 
and standing there was a decided tendency to fall toward the right. 
The tendon reflexes on tlie right side were slightly greater than 
tliose on the left. The plantar reflexes and the sinuses were normal. 
The blood count shoAved: Red cells, 5,560,000; white cells, GGOO; 
hemoglobin, 90 per cent. The Wassermann test of the blood serum 
and spinal fluid was negative, but there Avere 20 lymphocytes to the 
cubic millimeter. 

Her condition remained about the same, Avitli some increase in 
the ataxia; but in September, 1915, Dr. Shumway found marked 
bilateral central scotoma and nystagmus, Avith almost complete 
disappearance of the diplopia. The scotomata remained about tiie 
same, but Avith slight A'ariations in .size. Dr. de Sclnveinitz confirmed 
these obscrA'ations. 

The folloAA'ing findings Averc recorded by Dr. Spiller in September, 
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1918: Patient lias had tingling and numbness of the left lower limb 
since last winter, but rarely in the right lower limb. At times it 
extends upward on the left side and involves the left upper limb. 
Occasionally her left knee gives way in walking. During the last 
tivo or three days she has had marked vertigo; if she looks downward, 
objects seems to be rushing by her, on both sides, with the speed 
of an express train. This occurs chiefly when she is walking. Has 
had frequent attacks of nausea since and before 1915. Headache 
not marked. Menstrual periods have been very frequent— about 
two weeks apart, and normal in character. 

Pupils are equal — prompt reaction to light and in convergence. 
Nystagmus on either lateral movement— greater on looking to right. 
Patient wrinkles the forehead, closes the eyelids, draws up the 
corners of the mouth, either together or separately, contracts the 
masseters, protrudes and moves the tongue and raises the soft 
palate, all in a normal manner. 

Touch and pain sensations normal in the face. The grip in each 
hand is good. Finger-to-nose test well performed on each side. Dia- 
dokokinesia not so well done with the left as with the right hand. 
Biceps and triceps tendon reflexes unusually prompt on each side, 
but equal. Stereognosis normal in each hand. Sense of position, 
passive movement, normal in each hand. Touch and pain sensa- 
tions normal in each upper limb. Grasp is good and equal in both 
hands. No local atrophies. Patellar tendon reflex distinctly 
exaggerated and equal on both sides. No impairment of motor 
power in the lower limbs. Very distinct Romberg symptom— falls 
toward the left each time. Gait very unsteady with eyes closed 
and slightly ataxic with eyes open. Achilles tendon reflex a trifle 
more prompt than normal on each side. Babinski reflex is attended 
with no movement of the toes on either side. Touch and pain 
sensibility normal in the legs below the knees and feet. Position 
normal in the toes of each foot. Abdominal reflex not obtained on 
either side; no trace of any movement, either on stroking or tapping. 

The chief symptoms consist of numbness in the left lower limb, 
extending at times to the left upper limb; tendency to fall to the left 
with eyes closed; exaggeration of all tendon reflexes; vertigo, nys- 
tagmus and findings in optic nerves mentioned by Dr. Shumway. 

Case II.— August 23, 1920. Miss J. L. In perfect health pre- 
viously; patient had returned shortly from a camp in Maine (?). 
On^ August 13, 1920, it was noticed that she was irritable and 
believed she was not well. That evening, at dinner, she suddenly 
declared that here eyes were “crossed” — she could not see properly 

and complained of numbness in her right upper limb. She 
became profoundly stuporous, had a rectal temperature of 101 and 
loss of control of the bowels and bladder, probably because of 
stupor. Doctor P. saw her about six days later. Her temperature 
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receded ivithin a few days. About six or seven days after the onset 
the blood-pressure fell below 100; her breathing was of the Chejme- 
Stohes type, but responded immediately to strychnin, which prob- 
ably saved her life. Soon after the onset right hemiplegia was 
noticed. 

“1 found tlie patient stuporous, but she could be aroused and 
answered questions correctly, although a replj"^ was secured with 
great diflBculty. Her speech was very bulbar, not aphasic, and very 
difficult to understand. She had intense bilateral ptosis — could 
open the right lids slightly, but the left not at all. The left eyeball 
was entirely immobile; the pupil was widely dilated and did not 
react to light. The right eyeball had some downward and possibly 
a little upward movement, but no inward or upward movement 
could be detected. The left side of the face was normal. The right 
side was greatly but not completely paralyzed. She could draw up 
the right corner of the mouth in conjunction with the left, but 
probably not alone. The patient was too markedly stuporous to 
permit careful tests to be made. The wrinkles were somewhat 
fewer in the right forehead. The corrugator supercilice functioned 
normally on each side. The soft palate moved normally. The 
tongue was red and coated, and when protruded, deviated markedly 
to the right. The right upper limb seemed completely paralyzed, 
but I was told that she had moved it slightly within a few days of 
my visit. The right biceps tendon reflex was nearly normal. A 
pin-prick caused discomfort in the right upper and lower limbs. 
A careful test of sensation could not be made because of the intense 
stupor. The right lower limb could be drawn up at the hip and the 
knees, but the patient had very little power. The right patellar 
jerk was feeble but the left was stronger. The Achilles tendon 
refle.xcs were uncertain. There was tjqjical Babinski on the right 
side but not on left.” 

September 28, 1920. Patient keeps right eye wide open; no 
ptosis; right eyeball moves outward, downward, apparently inward, 
but not upward, but all movements e.xcept those of the upper lid 
are performed imperfectly. The right pupil contracts to light. 
Left ptosis complete— probably a little outward movement of the 
left eye, but no upward, downward or inward movement; no con- 
traction of tlie left pupil to light. Innervates the right side of face a 
little when she shows her teeth. Does not speak a word. Frequent 
spasmodic movements, like those of crjdng, but there are no tears 
and no sounds. Right upper and lower limbs completely paralyzed. 
Right biceps and triceps reflexes a trifle more marked than the left. 
Right knee-jerks not very distinct but present, and not so good as 
tlie left; slight right ankle-clonus; distinct right Babinski but none 
on the left. Feels pin-prick in tlie right upper and lower limbs. 

There is improvement in the general condition, marked by lessened 
stupor and increased appetite; no serious collapse has occurred for 
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three weeks; improvement in the right third nerve, but none in the 
left or right hemiplegia. 

Considerable improvement subsequently occurred. 

Case III.— April 19, 1920. Professor H. Patient had been 
working very hard. Wife is tuberculous. She has had one preg- 
nancy; no history of miscarriage obtainable. On March 31, while 
taking a shower-bath, the patient was discovered by his son leaning 
over, resting his head on the back of his hand, and seemed dazed. 
Dr. C. saw him an hour or so later; he stated that his face was much 
bruised, as though he had fallen. Both pupils dilated and left 
hemiplegia developed the same day. This has gradually improved. 

The patient seemed unusually animated to Dr. P. a few days 
or possibly a week before the onset of the attack, and this fact was 
remarked on by Dr. P., but the patient’s wife did not notice any- 
thing peculiar about her husband at that time. Examination showed 
bilateral ptosis equal on the two sides; palpebral fissures only about 
2 mm.; right pupil dilated but not to the maximum; does not con- 
tract to light. Patient unable to look upward, inward or downward 
with the right eye; good outward motion and some slight fourth 
nerve action. Left eye impaired greatly in upward, inward and 
downward motion; left sixth nerve good. Complete right third nerve 
palsy; partial left third nerve palsy. Left pupil small but not exces- 
sively so; does not react to light. Weakness only of the lower part 
of the left side of the face; tongue protruded centrally; touch and 
pain sense in face normal. No rise of temperature at any time. 
Left upper limb freely movable at all parts, but distinctly weak; 
movements exceedingly incoordinate— more than the weakness 
justifies. Touch, pain, position and stereognosis normal on the left 
and right. Patient drags the left lower limb in walking and cannot 
walk without assistance. Left biceps and triceps reflexes diminished ; 
left patellar and Achilles reflexes nearly normal, Tjqjical Babinski 
on the left but not on the right. Touch, pain and position normal 
in the left foot. 

Diagnosis: Vascular lesion or encephalitis of the right cerebral 
peduncle. 


MENINGOCOCCUS SEPTICEMIA. 

W, A. Bloedorn, A.M., M.D., 

LT. COMMAIfDEn (M. C.), CHIEF OF MEDICAL SERVICE, TJ. 8. NAVr. 

(From tlie Dmsion of Clinical Medicine of the U. S. Naval Hospital, Annapolis, Md.) 

The occurrence of a septicemia caused by the meningococcus is 
becoming more frequently met with in recent years, and in the 
absence of a meningitis may easily be overlooked until the late 
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development of meningeal involvement gives the clue to the nature 
of the infection. 

As a rule, these cases, particularly if left untreated, will eventually 
develop localizing signs either in the meninges, endocardium or 
joints, while if the character of the disease is recognized and specific 
serum treatment instituted at an early date these complications 
may frequently be avoided and a favorable outcome more often 
obtained. 

Primary meningococcus septicemia is still comparatively infre- 
quent, and despite the claims of some observers that all cases of 
epidemic cerebrospinal meningitis present an early bacteremia, 
the fact remains that when the case comes under the observation 
of the attending physician the signs of meningitic involvement are 
usually present. 

Nevertheless, a primary meningococcemia may exist for weeks 
or even months, either with or without localizing signs, and, depend- 
ing on the -t^Tie of case, may closely simulate in its clinical course 
other acute infections, particularlj’^ malaria, acute rheiunatic fever 
or endocarditis. The true nature of the infection may be revealed 
by the necropsy report, by the development of meningitis or by the 
demonstration of the organisms in the blood by means of blood 
cultiures. The importance of keeping this fact in mind in atypical 
cases with doubtful etiologj" cannot be overestimated. The routine 
practice of taking blood cultures in these conditions should be 
insisted upon. The cultures should be taken repeatedly and over 
considerable periods, and should be incubated for at least seventy- 
tvm hours before being pronounced negative. Baeslack recommends 
that negative cultures be kept under observation for an additional 
five days before being discarded. 

Tlie Meningococcus intracellularis was identified in 1887 by 
Weichselbaum, who established its specific relation to epidemic 
meningitis. 

The first case of meningococcus septicemia was reported in 1899 
by Gvwn. This case was one of epidemic meningitis complicated 
bj* acute arthritis, and the meningococcus was isolated from the 
spinal fluid, the synovial fluid and the blood. 

In 1901 the meningococcus was demonstrated in the blood of two 
meningitis patients by Cochez and Leraaire. Since that time 
meningococcus septicemia has been reported by Jakobitz, Martini 
and Rohde, Lenhartz, ^larcovitch, Robinson and Duval. The 
meningococcemia in all of these cases was associated with meningitis. 

In 1905 Elser, in examining the blood of 41 cases of cerebrospinal 
meningitis demonstrated the meningococcus in 10 of these cases. 
In most of these cases some form of extrameningeal lesion was 
present. The sites of these complicating lesions usually were the 
endothelial-lined cavities, such as the joints, the pleura, the peri- 
cardium and the endocardium. 
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Duval in his study of meningococcus septicemia makes the state- 
ment that no authentic cases are on record in which the meningo- 
coccus has produced lesions outside the meninges in the absence of 
preexisting meningitis. However, we now know that the meningo- 
coccus may occur in the blood in cases in which there was no evidence 
whatever of preexisting or accompanying meningitis. 

The earliest case of primary meningococcus septicemia to be 
reported is that of Salomon, which occurred in 1902. This patient 
presented the symptom-complex of chills, fever and a profuse erup- 
tion resembling erythema exudativum. These symptoms continued 
for a period of about two months, at the end of which time the 
patient developed meningitis, the meningococcus being found in the 
spinal fluid. This patient Anally recovered. 

Andrewes, in 1906, reported a case of meningococcus septicemia 
who died in a few days and showed no evidence of meningitis 
either dming the course of the disease or at autopsy. 

Liebermeister, in 1908, reported a case of septicemia in which 
the meningococcus was demonstrated in blood cultures. This 
patient, after an illness of several' months, finally recovered without 
ever having had any symptoms of meningitis. 

Bovaird, in 1909, reported a case of meningococcus septicemia 
in which the spinal fluid was sterile. This patient’s illness was 
complicated by severe iridocyclitis, but eventually ended in recovery 
after several injections of antimeningitis serum. 

Cecil and Soper, in 1911, reported a case of meningococcus endo- 
carditis and are inclined to favor the hematogenous route of infection 
in epidemic cerebrospinal meningitis. 

Up to 1911 there appear to have been 5 cases of meningococcus 
septicemia reported in which there was no evidence of meningitis. 

In 1915 Bray reported a case of meningococcus septicemia asso- 
ciated with pulmonary tuberculosis in which the patient recovered 
following the injection intravenously of antimeningococcus serum. 
He summarizes his case as follows; “The illness extended over a 
period of more than five months, with a Icnown septicemia of three 
months’ duration. The fifteen blood cultures yielded the meningo- 
coccus. The spinal fluid was sterile. The disease was characterized 
bj'- a septic course, multiform eruption and cardiac murmurs, .which 
later disappeared. The course of the infection was apparently not 
influenced by the administration of the serum.” Bray’s case received 
260 cc of antimeningococcus serum intravenously during a period 
of twelve days. The initial dose was 20 cc and was gradually 
increased until the maximum of 40 cc rvas reached. He considered 
that the severity of the symptoms, together with the fact that the 
blood cultures still remained positive, suggested the advisability of 
discontinuing this form of treatment. 

In 1917 Anderson reported 4 cases of meningococcus septicemia. 
These cases were apparently fulminating in tjTpe, showed a marked 
piupuric eruption and all resulted in death within a few days. 
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Sainton and Bosquet, in 1917, in discussing the clinical varieties of 
meningococcus septicemia, state that meningococcemia as well as 
meningitis may occur in such attenuated form that 'it may be unrec- 
ognized. They consider that one of the properties of the meningo- 
coccus is its ability to set up ephemeral disturbance in both the joints 
and the meninges. 

In 1918 Sainton in discussing meningococcus infection of the 
blood describes seven different forms which this infection may 
assume, namely, the fulminating, the typhoid, the pseudomalarial, 
the eruptive, the articular, the metastatic and the abortive. He 
describes one case of meningococcemia in which meningitis developed 
on the sbrty-ninth day. In the pseudomalarial form the patient 
may come and go freely during the period between attacks and thus 
sow the germ broadcast. Sainton considers intravenous injeetion 
of antimeningococcus serum to be the logical treatment, but recom- 
mends that great care be used in giving the serum intravenously, 
as tills procedure occasionally proves fatal. 

Netter in discussing intermittent fever of meningococcemia 
states that meningococcemia may assume the clinical appearance 
of tj^pical intermittent fever, quartan or tertian. The attacks often 
coincide in such cases with the appearance of an eruption. In the 
majority of cases symptoms of cerebrospinal meningitis succeed 
these febrile attacks, but they may not appear for one or tivo 
months or more. Meningitis may even be absent altogether. 

Krumbhaar and Cloud report three cases of fatal cerebrospinal 
meningitis with endocarditis. They emphasize the early occurrence 
of petechife as useful evidence in similar cases of septicemia. 

Marino reports a case of meningococcus septicemia which died 
about nine hours after admittance to the hospital. He showed 
marked cyanosis and numerous hemorrhagic areas over the chest, 
the abdomen and the back, and blood cultures were positive for 
meningococcus. 

Findlay, in 1919, reports a case of meningococcus septicemia 
without meningitis. The patient on admission presented a picture 
resembling the polyarticular tjqie of gonorrheal rheumatism. He 
had a well-marked scarlatiniform rash on the thorax, the back, the 
face, the legs and the arms. Blood cultures were negative. Autopsy 
showed no evidence of meningitis, but smears from the serous 
exudate of the knee-joint and the pericardium showed the presence 
of the meningococcus. 

Bacslack in a study of 25 patients suffering from meningitis 
demonstrated the meningococcus in the blood in 36.3 per cent 
of tliese cases. He concludes that systemic infection by the menin- 
gococcus is more frequent than previously suspected and that this 
systemic infection may occur witliout apprecialile or with no locali- 
zation. Also, he thinks tliat the sj'stemic infection may be previous 
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to or coexistent with meningeal involvement, and therefore that 
the intravenous administration of antimeningococcus serum is 
rational and is indicated in conjunction with the intraspinal treat- 
ment. 

Herrick believes that epidemic meningitis is preceded by a stage 
showing symptoms and signs of a generalized infection. This stage 
he considers lasts from a few hours to three days, averaging about 
forty-eight hours. A few patients with this meningococcus sepsis 
never develop meningitis. He states that these are usually either 
the abortive or the fulminating cases, rarely those with prolonged 
courses. He lays much emphasis on the skin manifestations in these 
cases. The milder types usually show a macular rash resembling 
early chicken-pox or large rose spots. The predominating skin 
sign is the petechial rash. Purpura is a feature of the fulminating 
cases. 

Renault and Cain in discussing meningococcus septicemia believe 
that purpura is a manifestation of septicemia and that the diagnosis 
can be made by cultivating the serous fluid from the purpuric lesion 
or by histological examination of a scrap of tissue from it. 

Sergent reports a case of meningococcus septicemia which 
recovered after the intravenous injection of a stock vaccine of 
meningococci. 

Lereboullet and Cathala report a case of meningococcus septicemia 
which at first was regarded as simple rheumatoid purpura but which 
a few days later developed fulminating meningitis. They emphasize 
the necessity of seeldng for the meningococcus in every case of 
primary piupiua. 

Ribierre in discussing meningococcemia emphasizes the impor- 
tance of identifying the exact strain of the meningococcus causing 
the infection in order that specific antiserum may be used. He 
advises five injections at twenty-foiu-hour intervals, alternating 
subcutaneously and intramuscularly. If improvement is not 
observed he then gives the seruin intravenously. He considers that 
the patient should be kept under observation for at least a month 
after the supposed cure, as there may be a tardy relapse. 

Blaekfan in discussing the treatment of epidemic meningitis 
states that the intravenous administration of serum is indicated 
theoretically by the occurrence of a primary blood infection before 
the onset 'of the meningeal infection. As a rule, however, this 
occurs early and is^ a transitory invasion. The diagnosis at this 
stage of the disease is difficult to make and the vast majority of the 
cases are not recognized before the development of the meningeal 
symptoms. He states that after this time there is usually no 
bacteremia. 

The following case of meningococcus septicemia without menin- 
gitis or endocarditis is reported: 
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Case History. — ^Male, aged tw^enty-one j'^ears^ white, unmarried. 

Complaint. Headache, fever, drowsiness, lassitude, loss of 
appetite. 

Family History. Negative. 

Personal History. Measles in childhood; influenza in 1918, mUd 
case, good recovery; influenza again in March, 1920, duration three 
weeks, good recovery, no complications. 

Present Illness. For a week prior to admission the patient felt 
tired and drowsy; had occasional headaches and poor appetite. Just 
prior to admission to the hospital the patient had a chill and severe 
headache. 

Physical Examination. Upon admission to the hospital: Tem- 
perature 103.4°, pulse 104, respirations 24. The patient was well 
nourished and muscular. Color of skin and mucous membranes 
was good ; no petechijE. Ljrmphatic glands were not enlarged, spleen 
not palpable. Pupils were equal and reacted to light and accommo- 
dation; tongue slightly coated; tonsils somewhat hjqiertrophied but 
no angina present. Teeth in good condition; heart negative; lungs 
showed a few scattered rales at both bases. Abdomen soft; no 
tender areas or tumors; bones and extremities negative; reflexes, 
both superficial and deep, were normal. Eye-grounds negative; 
no muscular rigidity; no Kernig signs; no evidence of meningeal 
irritation. 

Laboratory Data. Roentgen ray of chest negative; sputum nega- 
tive for tubercle bacilli; tliroat cultures were repeatedly negative 
for Klebs-Loeffler bacilli and for meningococci. Blood smears were 
constantly negative for malarial parasites; blood cultures during the 
first two weeks of the disease were negative. The Noguchi reaction 
was negative. Stools normal and negative for ova or parasites. 
A complete record of the blood examinations is shown in the chart. 

Clinical Course. On tlie day following admission the patient’s 
temperature was normal and remained normal until the third day, 
when he had a chill and his temperature rose to 103.4°, followed by 
a profuse sweat and a return to normal temperature. Seventy-two 
hours later tlie patient had a similar chill, the temperature rising 
to 104.2°, returning to normal the next day. This quartan type 
of temperatme continued during the first two weeks, following 
which the temperature assumed the septic tj"pe with a tendency to 
approach normal in the mornings and with an evening rise to 102° 
or 103°. The tjqie of temperature in this case is shown in the chart. 
The leukocj'tc count during the first two weeks varied from twelve 
to eighteen thousand, with approximatelj' 80 per cent of polymor- 
phonuclears. Following tlie .second chill on the fourth day after 
admission several spots appeared on the skin which were slightly 
raised, hyperemic, pale ro.se in color and irregularly di.stributed 
over tlie upper chest, the legs and the arms unaccompanied by 
itching, and which tended to disappear during the apyrctic periods. 
This eruption rc-semblcd very much the rose spots of typhoifl fever. 
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The eruption would sometimes persist for a day or two, then dis- 
appear completely and reappear again at irregular intervals. It 
was noticed first on the fourth day and persisted up to the third 
week. On the teirth day there was some swelling and tenderness 
of the right knee, which disappeared in twenty-four hours. On the 
twelfth day the patient complained of soreness of the fingers and the 
left wrist, which persisted for one day. On the days the tempera- 
ture remained normal, the patient was much improved, had no dis- 
comfort, appetite was good and there was a general feeling of well- 
being. During the second week the patient developed marked 



herpes labialis. There were no localizing signs or sjmiptoms during 
the course of the disease, except the ephemeral joint disturbances, 
no evidence of meningeal irritation, and repeated blood cultures 
were negative up to the eighteenth day of the disease, when a Gram- 
negative diplococcus was discovered. The temperature chart, which 
strongly suggested a quartan malarial infection, led to repeated 
search for malarial parasites, although the blood picture, shoving a 
moderate leulvOC3i;osis and an increase in the poljmiorphonuclear 
cells, was distinctly against a malarial infection. However, on the 
nintli day quinin Avas administered by the mouth in ten-grain doses, 
three times a day for a period of five days, without noticeable effect. 
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On the eighteenth, twentieth and twenty-first days blood cultures 
showed the presence of a Gram-negative diplococcus which conformed 
in all respects to the meningococcus, both culturally and serologi- 
cally. This organism was agglutinated by polyvalent antimeningo- 
coccus serum and by Type IV Gordon serum. It was also identified 
as a meningococcus by the Naval Medical School and the Public 
Health Laboratories at Washington, D. C. 

On the twenty-third day senun treatment was commenced, J cc 
of polyvalent antimeningitis serum being given subcutaneously, and 
tvm horns following this 7 cc were given intravenously At this 
point the patient became slightly cyanotic, the pulse became rapid 
and small and there was erndent dyspnea. The intravenous injec- 
tion was stopped at tliis time. 

On the twenty-fourth day 15 cc of poljwalent serum was given 
intravenously without any untoward effect. 

On the twenty-fifth day a total of 75 cc of serum were given intra- 
venously in doses of 15 cc each, at intervals of from one to turn hours, 
depending on the patient’s condition. These injections were well 
tolerated. 

On the twenty-sixth day a total of 120 cc of serum were given intra- 
venously at intervals of one hour or tw'o. These injections pro- 
duced no alarming sjmptoms. The serum given up to this time agglu- 
tinated the meningococci isolated from the patient’s blood in dilu- 
tions of 1 to 50. 

On the following day blood cultures still showed the presence of 
the meningococcus and an effort was made to secure serum possessing 
higher agglutination qualities. A serum was finally obtained which 
agglutinated tliis particular strain of meningococcus in a dilution of 
1 to 400. On the twenty-eighth day 100 cc of this serum was given 
intravenously by the gravity method after diluting three times with 
a normal saline solution. An liour and a half was allowed to com- 
plete this injection. The patient showed no alarming symptoms 
immediately following this injection, but eighteen hours later became 
markedly cyanotic, developed a purpiuic rash, tlie pulse became 
rapid and feeble, tlie temperature subnormal, the heart dilated and 
the condition distinctly alarming. Following the use of atropin and 
digitalin hjq)odermically these alarming symptoms gradually sub- 
sided, tlie temperature rose to 101° and the patient about six hours 
later was in good condition. 

On the thirtieth day tlie temperature w’as 103°, tlie pulse 112 and 
the respirations 24, and it was not considered ad\asable to continue 
tlie further use of serum at this time, particularly as blood cultures 
following the last injection of serum were negative. 

On tlie thirty-first day tlie temperature remained normal, tlie 
pulse 92 and tlie respirations 20. The leukocj-te count was normal 
at tliis time and the blood culture was negative. From this point 
on the patient made constant gains and repeated blood cultures were 
negative. 
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On the thirty-second day the patient developed serum sickness, 
nine days following the first administration of the serum. He showed 
the typical urticarial lesions of serum sickness, which persisted for 
about twenty-four hours and then disappeared. From this point 
on the patient made a rapid and uneventful recovery and two months 
later showed no evidence of his former illness. 

There was no evidence of an endocarditis at any time during the 
course of the disease, and with the exception of the evanescent 
arthritis of the knee and wrist there vras nothing to indicate a locali- 
zing lesion. At no time during his illness did the patient show evidence 
of meningitis or meningeal irritation. A spinal puncture was not 
performed for two reasons; the first being the absence of all signs 
pointing to meningitis, and the second the danger of introducing the 
meningococcus into the spinal canal while the patient showed the 
presence of tlie organism in the blood stream. Although it has been 
urged by some observers that a propliylaetie injection of anti- 
meningitis serum into the spinal canal might prevent the develop- 
ment of meningitis, it was considered that the intravenous method 
of administration, while more directly combating the septicemia, 
would at the same time act as a prophylactic against meningeal 
infection. 

During the acute course of the disease the patient showed evidence 
of renal irritation, as evidenced by the presence of albumin and occa- 
sional hyalin and granular casts in the urine. These, however, dis- 
appeared following the return of the temperature to normal, and the 
mine one month later was negative. 

As to the best method of administering serum in meningococcus 
septicemia it would appear that the frequent intravenous injection 
of small amounts of serum, say 15 cc to a dose and repeated at inter- 
vals of an hour or two, depending on the patient’s condition, are 
preferable to the single injection of a large amount of serum, as the 
alarming symptoms following the injection by the intravenous 
method may frequently be delayed, whereas if the injection be given 
in small doses, waiting a few hours between each injection, the 
chances of overwhelming the patient before the serum injections 
can be stopped are greatly lessened. 

It is believed that this principle wmuld apply with equal force in 
the administration of other specific sera and that many of the 
untoward effects could be avoided by this procedme. 

This case may be summarized as follows: 

It began as an acute febrile condition with a temperature chart 
typical of quartan malaria but with a moderate leukocytosis and an 
increase in the percentage of poljnnorphonuclears, and at the end 
of the second week the temperature became distinctly septic in type. 
A maculopapular eruption, resembling the rose spots of typhoid 
fever, appeared on the fourth day and persisted up to the third week. 
There were no localizing signs at any time during the course of the 
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disease except the transient joint symptoms. Blood cultures were 
negative up to the eighteenth day when the meningococcus was 
identified. He received a total of 320 cc of antuneningococcus serum 
intravenously over a period of six days, following which the tempera- 
ture became normal and the blood cultures sterile. Recovery was 
uneventful from this point. The prompt termination of the febrile 
course, the marked improvement in the general condition of the 
patient and the negative blood cultures following the specific serum 
therapy leave no room for doubt regarding the efficacy of this form 
of treatment. 

It would appear that cases of meningococcus septicemia are becom- 
ing more frequent, or at least more frequently recognized, and that 
it is well to be on the alert for such cases in order that the diagnosis 
may be made and treatment instituted before the development of 
meningitis or endocarditis. The appearance in an acute febrile case 
of petechiie or a maculopapular eruption resembling at times the 
rose spots of tjqihoid fever, together with a moderate leulvocytosis 
and a temperature chart, which may either be of the septic tjqie or 
may resemble markedly the chart of malarial fever, should raise the 
suspicion of meningococcus sepsis and should lead to repeated blood 
cultures being made in an effort to identify the meningococcus. 
The skin lesions of meningococcus sepsis are particularly striking. 
The eruption may be purpuric, hemorrhagic or maculopapular. In 
the acute fulminating cases, which usually die within the first few 
daj's, a purpuric generalized eruption is the rule. These cases are 
quicklj’’ overwhelmed and die frequently before the de^"elopment 
of meningitic sjunptoms. In the protracted cases of meningococcus 
sepsis the character of eruption shows more of a tendency to assume 
the maculopapular or hjperemic tjpe. 

Some obsciwers lay great stress on the intravenous administration 
of scrmn in acute meningitis and are of the opinion that the organism 
gains entrance to the meninges through the blood stream, thereby 
inferring that all cases of meningitis are primarily bacteremias. 
While it is true that positive blood cultures can be obtained in a 
fairlv large percentage of cases of meningitis the fact also remains 
that the average case of cerebrospinal meningitis has well-developed 
meningitic symptoms at the time he comes under the observation 
of the physician. Acute primary meningococcus sepsis without 
involvement of the meninges is still a rare condition, and while these 
cases, if untreated, as a rule, will develop a meningitis in the course 
of a few weeks or months, their early recognition by means of blood 
cultures will usually serve to prevent the development of meningitis 
bv tlie early administration of adequate serum therapy. 
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THE MORPHOLOGY OF THE HEART IN RELATION TO HABITUS 

AND A l^EW METHOD OF ESTIMATING MORPHOLOGICAL 
CHANGES. A ROENTGEN STUDY. ^ 

By I. Seth Hirsch, M.D., 

DIRECTOR, ROENTGEN-RAT DEPARTMENT, BEU.EVT3E AND ADUED HOSPITALS, 

AND 

L. L. Shaphio, M.D., 

NEW YORK. 

(From the Roentgen-ray Department, Bellevue Hospital, and the Bellevue Hospital 
Social Sendee Cardiac Clinic.) 

The older teaching of visceral morphology based on the ana- 
tomical findings in the cadaver have given way to a newer and 
truer conception based on the roentgen examination of the living. 

Boentgenology has demonstrated that there exists no one type of 
organ as regards morphological characteristics, and as far as mor- 
phology influences function, there is no one type of physiological 
normal. 

- It was the organs of the gastro-intestinal tract which were first 
considered in the light of this conception, for the roentgen examina- 
tions soon demonstrate that in contrast to the previous anatomical 
teaching there was no one type of stomach as regards its form, shape, 
outline, axis, mobility and physiological activity, but that the mor- 
phological and to a certain extent the physiological characteristics 
depended very greatly on the body cavity which housed them. In 
other words the morphological normalcy of an organ depends on 
its conformation to the type of organ which belongs to the particular 
habitus. This from a modern viewpoint is the basis for the estab- 
lishment of the normal. 

The organs of the thorax must also be studied in the light of this 
conception of the variation in visceral morphology with bodily 
habitus. 

In the roentgen-ray department of Bellevue Hospital the classi- 
fication of Mills of the four major types of. general physique has 
been adopted and in use for several years. These major types are 
the hj^persthenic, the sthenic, the hyposthenic and tlie asthenic. 

CHiaracteristics of the Major Types. The asthenic habitus is one 
which presents the following anatomical tlioracic characteristics: 
The thorax is long, shallow and narrow. The subcostal angle is 
very acute. The ensiform is usually absent. The pulmonic fields 
areVelatively broad in the upper part and narrow in the lower, with 
large apices which extend well above the clavicle. The diaphragm 
slopes sharply dowmward. The relationship of downward inspira- 
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tory movement to upward expiratory movement in forced respira- 
tion is. as 1: 5. The abdomen is relatively short. The diaphragms 
are hat. They are at the level of the eleventh rib. The transverse 
pelvic diameter is much greater than the chest transverse diameter 
at the base of the thorax. 

In the hyposthenic habitus the thorax is only moderately long 
but somewhat broader than in the above type. The subcostal angle 
is wider, being about 40 degrees. The pulmonic fields are not so 
narrow at their bases. The domes of the diaphragm slope downward. 
They are at the level of the tenth rib. The relationship of downward 
inspiratory movement to upward expiratory movement in forced 
respiration is as 1 : 3. The disproportion between the pelvic diam- 
eter and that through the base of the thorax is not so great, but the 
pelvic diameter is still wdder. 

In the sthenic habitus the thorax is shorter and wider. The sub- 
costal angle is about 90 degrees. The pulmonic fields are relatively 
wide at the base and narrow' in the upper zone. The diaphragmatic 
domes show even convexity. They are at the level of the ninth rib. 
The relationship of downward inspiratory movement to upward 
expiratory movement in forced respiration is as 1 : 2. The pelvic 
and thoracic diameters are approximately equal. 

In the hypersthenic habitus the thorax is short, its anteroposterior 
diameter is great and the subcostal angle is very obtuse. The 
pulmonic fields are very broad in their lower zones. The apices 
scarcely show above the clavicles. The diaphragmatic domes are 
convex and high. The right is at the level of the eighth rib. The 
downward inspiratory movement is to the upward expiratory move- 
ment in forced respiration as 1 : 1 . The transverse thoracic diameter 
is greater than the transverse pelvic diameter. 

Heart Morphology in Eelation to Habitus. In the roentgen study 
of the heart in the light of habitus the cardiac shadow must be 
studied in relation to the pulmonic fields in which it is located. The 
pulmonic fields are two triangular areas shaped like Gothic windows, 
bounded below by the curve of the diaphragm and above and later- 
ally by the convergence of the ribs, and correspond to the areas 
occupied by the lungs. 

The characteristics of the pulmonic fields— namely, the altitude, 
the transverse diameter at the level of the domes and the degree of 
curvature of the diaphragmatic domes— are expressions of the 
habitus, for each habitus possesses characteristics as regards the 
transverse diameter, altitude and basal curve, w^hich are peculiar 
to it. So, also, the changes -which are produced in these factors 
during the respiratory phase are peculiar to the particular habitus. 
For instonce the altitude of the pulmonic field increases during 
inspiration. It increases more in the hypersthenic and scarcely 
changes at all in the asthenic even in forced inspiration. Thus in 
the sthenic, in the vertical posture the diaphragm moves twice as 
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far upward in expiration as it does downward during inspiration; 
in the hypersthenic the relation of upward to downward displace- 
ment during respiration is equal and in the asthenic there is five 
times as much upward displacement during expiration as there is 
downward displacement during inspiration/ but the sum total of 
movement is less than in the higher types. 

There is also a similar variation in the transverse measurement 
during respiration and the degree of variation differs in the different 
habiti. 

The most striking changes during respiration, however, are in 
the position, the degree of curvature and in the variation in shape 
of the diaphragmatic domes. And these changes differ in the various 
forms of bodily habitus. The intimacy^ of the anatomical relation- 
ship of the heart to the diaphragm is such that in the morphological 
study of the heart, the diaphragm becomes perhaps the most impor- 
tant factor to be considered. 

Position of the Heart. There exists an intimate relationship 
between position of the diaphragm and the position of the heart. 
In order, therefore, to study the position of the heart in the particu- 
lar habitus it is essential that the study be made with the diaphragm 
in a certain standard position. It is, of course, impossible to obtain 
by a maneuver a relatively similar position of the diaplmagm in the 
various habiti. It is, however, essential for the purpose of compari- 
son that the variation in the different types be as little as possible. 
To that end the position of the heart in all the types, except the 
asthenic, is studied in deep inspiration. In the latter type the heart 
is studied in deep e.xpiration. 

In the asthenic type, where the diaphragm is low, the heart posi- 
tion differs strikingly from that in the hypersthenic tj'pe, where 
the diaplu-agm is high. In the hjqrersthenic the heart lies “trans- 
versely,” the axis being relatively^ horizontal, about 33 de- 
grees (the angle formed by' the intersection of the transverse 
and long diameters). In the sthenic type the heart lies “some- 
what .obliquel.y,” the axis having an obliquity of 37 degrees. In 
the hyTJOsthenic type the heart is “markedly oblique,” the angle 
of the heart axis being 43 degrees and in the asthenic tyqie the heart 
is “vertical,” the angle of the heart axis being 48 degrees, but may 
be as much as 55 degrees. 

It is thus seen that so far as the axis is the e.xpression of position, 
the heart varies in its position according to habitus. 

Form of the Heart. The heart is generally described in the anat- 
omies as being conical in form. The roentgenological studies of the 
living have shown that grossly the heart shape varies distinctly. 
This^A-ariation in heart form is due primarily' to tlm developmental 
factors which produce tlie habitus, but is undoubtedly also influenced 
in some degree by the physiological requirements of the body activity 
which includes degree of nutrition and skeletal muscular develoj)- 
ment. Ncvertlieless, the predominating factor is habitus. 
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The heart shape in the hypersthenic habitus is broad transversely, 
relatively short vertically and generally oval. The cardiovascular 
angle is obtuse, 135 degrees, and distinct. The left ventricular 
curve shows considerable convexity. The apex is broad and points 
outward (Fig. 1). 

The heart shape of the sthenic habitus is triangular. The cardio- 
vascular angle is distinct, having a value of 150 degrees. The 
curves of the right auricle and left ventricle are only moderately 
convex (Fig. 2). 



Fig. 1. — Radiograph — the chest of the hypersthenic habitus. 


The heart shape of the hyposthenic habitus shows a tendency to 
circular form. The cardiovascular angle is about 165 degrees and 
is displaced to the upper part of the median shadow . The curves, 
particularly the left ventricular, are less convex than the sthenic 
(Fig. 3). 

The heart shape of the asthenic habitus is long and narrow, 
approaching a circular form. The cardiovascular angle is obliterated, 
so that the upper half of the left heart border is almost a straight 
line. The cmves of the right auricle and left ventricle show com- 
paratively little convexity. The apex points downward and is 
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sharp (Fig. 4) . It is thus apparent that the convexity of the various 
curves which constitute the heart silhouette varies with the habitus 
and that the heart shape as a whole varies in form with the habitus. 

Size of the Heart. The most commonly utilized measurement of 
the heart is the transverse diameter. This is obtained by drawing 
perpendiculars from the median line to the point of maximum devia- 
tion of the heart shadow to the right and to the left, the sum total 



Fig. 2. — Radiograph — the chest of the sthenic hnbitus. 


of which is spoken of as the maximum transverse diameter. Numer- 
ous tables of this sort have been devised, by Groedel, hloritz, Often, 
Dietlen, Bouchard, Guillemont, Claytor and Merrill, for the up- 
right, sitting and horizontal postures, and the posture, age, height, 
weight, sex and occupation have been utilized as factors in the esti- 
mation of the size of the cardiac shadow, and normal limits have 
been tabulated. 

The analysis of these tables and our own studies would indicate 
that age, sex and height are relatively unimportant factors in the 
estimation of the heart size. 

For instance, take the compilation according to height. For a 
heighth of 66 to 69,6 inches the variations (horizontal) of the trans* 
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verse' diameter (Dietlen) are 11.3, 13.1, 15.3, a variation of 4 cm. 
Sitting (Groedel), 11.4, 13.2, 14.6, a variation of 3.2 cm. 

Thus the heart in an individual of this height might if his trans- 
verse diameter were 13.3 be either 2 cm. too small or too large and if 
15.3 might be 4 cm. too large or normal (Haudek) . 

Further, in Groedel’s tables a male individual of 58 to 61.6 inches 
may have a transverse diameter of 12, 13.1, 14.4 while a male of 
70 to 74 inches (a foot higher) may have 12, 13.2, 13.6, the average 
measurement increasing 1 mm. wdiile the maximum is less for the 



Fig. 3. — Radiograph — the cljcst of the hyposthenic habitus. 


taller man. There is still less variation in the measurements made 
in the standing position. So, also, in Smith’s figures the difference 
in transverse diameter measurement between a man 60.2 and 72.2 
inches is but 7 mm. 

To still less a degree does sex and age vary the transverse measure- 
mente. Weight better than any of the other factors permits a 
classification in w'hich the differences appear to be more consecutive 
m the average. This is because weight is in a sense a characteristic 
of habitus, for the weight averages highest in the hj^iersthenic and 
lowest in the asthenic, yet in Clajiior and Merrill’s tables, arranged 
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according to weight, the minimum T. R. of a man weighing 120 to 
129 pounds is given as 10.7 and the minimum T. R. of a man weigh- 
ing 180 to 200 pounds is given as Il.O, a difference of 3 mm. 

There is another and more weighty criticism of these standard 
measurements, and this is that, depending on the axis of ovals of 
identical shape and size, there will be a variation in the maximum 
transverse diameter as obtained in the usual method of measure- 
ment of this diameter (Fig. 5). It is therefore possible for two indi- 



Fio. 4. — Radiograph — the chest of the nstheriic habitus. 


viduals to possess the same-sized hearts, but in one case, if housed 
by a hyperstJienic thorax, the maximum transverse diameter will 
be greater than if the same heart were housed in an asthenic thorax. 

This transverse measurement, tliereforc, must be balanced against 
the angle of obliquity of the heart axis to be of any clinical value, 
and as ji further check the other expressions of habitus, the altitude 
and tlie width of pulmonic field must also be taken into considera- 
tion, and still furtlier tlie possible influences which variations in 
weiglit may exert must be noted. It is therefore logical to deduce 
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that the transverse or for that matter any of the standard measure- 
ments are only of value when considered in the light of habitus.^^ 
Taking the factors given, the value of the angle of obliquity of 
the axis, size of pulmonic field and weight, in consideration, it is 



Fig. 5. — Showing the variations in transverse measurement of the same oval in 
various degrees of obliquity. 


possible to establish sets of figures which express heart size in a 
fairly rational manner (Table I). Haudek has established tables in 
which there is a decided increase in the various subdivisions of the 
average values from 2 to 2.2 cm., but he does not consider them from 
the standpoint of habitus and its dominant types. 


TABLE I.— ATORAGE STANDARD MEASUREMENTS IN RELATION TO 

HABITUS. 


Asthenic . . , . 

Transverse 

diameter. 

, . . S.8 

Long. 

11.4 

Broad. 

9.9 

Aortic 

arch. 

3.9 

Hyi)oslhcnic . 

, . . 11.1 

13.1 

10. C 

4.8 

Sthenic . . , , 

. . . 12.4 

14.1 

lO.G 

5.1 

Hj-porslhenic 

. . . 13.S 

14.7 

10.7 

0.7 


- The clinician, then, when he maps out the heart in relationship to the nipple and 
midelaricular line, and in reference to the interspaces and ribs, is correct, for he is 
determining the relationship of the heart to the habitus. But he must ^^ew the esti- 
mation from this standpoint. 
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But when all is said and done, when the figures are studied, even 
with the checks enumerated, one is driven to the conclusion that 
though the roentgen estimation of the cardiac diameters can be made 
with more actual accuracy than by clinical methods, nevertheless 
its greatest value is not so much as an absolute measmement, but 
that it serves as a check on the percussion findings of the clinician’ 
rather than as an anatomical determination of cardiac size. Dietlen 
examined 231 patients with finger percussion, medium stroke and 
firm pressure of the pleximeter and compared his findings to the 
orthodiagrammatic measurements. His conclusions are that in 
three-quarters of all the cases the percussion findings correspond 
to the orthodiagram, allovang 0.5 cm. difference. De la Count finds 
percussion correct in estimating the right border in 85 per cent, of 
cases and the left border in 70 per cent of cases, allowing 0.5 differ- 
ence between percussion and orthodiagram. It must therefore be 
concluded that in about 75 per cent of the cases the heart can be 
correctly mapped out, allowing an error of 0.5 to 0.75 cm. 

The main general objection to all these standard diameters is 
that they do not indicate, except in very advanced lesions, the 
changes which take place in the chambers of the heart. A thicken- 
ing of the heart wall and an enlargement of a heart chamber may 
occur without any change in the numerical value of the diameters. 
But such changes Avill at once produce a change in contour and shape, 
and the determination of this seems to be more important than the 
numerical values obtained from the various diameters. 

Now the various chambers of the heart produce, curves in the 
contour of the heart shadow. Below, on the right side, we have the 
right auricular curve springing from the diaphragmatic shadow and 
extending to the junction of the curve of the ascending arch of the 
aorta. On the left side we have four curves. The uppermost is the 
curve of the arcus and a small portion of the descending arch. 
This is overlapped by the arc of the pulmonary artery, which is 
overlapped below by the curve of the left auricle, the latter two 
curves being located in a valley, situated between the high points 
of the arcus above and the left ventricular curve below, which ex- 
tends from the left auricular curve to the diaphragm where it merges 
with the right ventricular curve.’ 

An estimation of the relative size of the heart chambers can be 
obtained with a fair degree of accuracy by the determination of the 
convexity of the curve which constitutes the profile of the chamber 
and actual measurements indicate that the values of the curves vary 
with the habitus. 

• RadioRrapUically the determination of some of tlic jwint.s of division of tlio car- 
diac shadow correspondini! to the junction of certain cliamijcrs of tlic heart is simple, 

.as in the right auricular curve or in the pulmonic curve, but at other points, as for 
instance between the right and left ventricles and l)ctwccn the left auricle and ven- 
tricle, recourse must vco’ frcaueiitly Iw h.ad to ortho- or tclcfluoroacopic methods. It 
is important to determine this latter point, -which marks out the base of the heart, 
at wliich ventricular contractions ce.asc — a point of no motion. 
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The cases used for the study were patients from the wards of 
the third surgical division, Bellevue Hospital, and medical students 
from the University and Bellevue Hospital Medical College. They 
were regarded as normal, following a careful history and a thorough 
physical examination, particularly as regards their abdominal and 
thoracic viscera and peripheral circulation. 

The relationship of cardiac size, form, position and function to. 
each type of habitus was then studied by all the roentgen methods. 

The following technic and routine were employed in fluoroscopy. 
The examination was made in all positions and postures with fluoro- 



Fig. C. — Diagram illustrating methods of drawing radii. Three lines are drawn 
tangent to the curve of the right auricle. At these tangential points perpendiculars 
are erected. The point of intersection of the perpendiculars is the center of the circle 
of which the curve is an arc. Each of these perpendiculars present a radius which is 
measured in centimeters. A similar procedure is followed -with the curve of the left 
ventricle. 


scopic devices in which the tube and screen were movable indepen- 
dently of each other, thus making it possible to examine both by 
the centric and excentric methods. Besides this telefluoroscopic 
examinations and orthofluoroscopic examinations by a simplified 
method for the purpose of determining the position of the apex and 
the points of junction of the chambers were made. 



902 HIESCH, SnAPIRO: sioephology of the heaet 

In studying the relationship of cardiac function to habitus, com- 
parative observations were made as accurately as is possible -with 
regard to the following points: First, the rate and regularity per 
minute of ventricular contraction; secondly, the sequence, force and 
amplitude roughly of the pulsations of the curves of the right and 
particularly the left side of the heart. It cannot as yet be stated 
with any degree of accuracy just what the variation in cardiac 
function according to habitus is. Perhaps with more thorough 
investigations with an electrocardiograph or kimoroentgenograph 
habitus may be found to be associated with certain types of cardiac 



Fio. 7. — DiaKram indicating the standard measurements and radial values of the 
heart oj the hypcrstenic habitus. 


function, especially as regards cardiac muscle tonus, e.xactl}' as tone, 
peristalsis and motility vary in the gastro-intestinal tract according 
to the habitus. 

The actual measurements were made from teleroentgenograms. 
The technic of teleroentgenography is imi)ortant not only from the 
standpoint of individual accuracy but also from the urgent necessity 
for standardization of this form of radiography, so that the results 
of all investigators may be truly comparable. The uprights of the 
tube and screen stands are on scaled tracks, wth the upright of the 
former movable and that of the latter fiNX'd. The screen and tube 
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are movable in uprights which are correspondingly scaled in one- 
quarter inch divisions. In this way tube centering, alignment and 
tube-screen distance are accurately obtained. A target-screen dis- 
tance of 7 feet 1 inch (85 inches or 215 cm.) is utilized. Schmincke 
has shown that at this distance the cardiac outline obtained may be 
regarded as corresponding accurately with ^he actual anatomical 
outline. The tube was centered at the level of the sixth thoracic 
vertebriE. Albers-Schonberg has shown that the greatest transverse 
diameter of the heart lies in a plane parallel to this level. Bardeen 
has confirmed this observation on numerous cadavers and on cross- 
sections of the trunk. 



Fig. 8.— Diagram indicating the standard measurements and radial values of the 

heart of the sthenic habitus. 


The exposure was made in the upright position with the anterior 
chest wall against and parallel to the jjlate. Depending on the 
thickness of the chest wall the time of exposure varied from one to 
tliree seconds’ duration. Exposures were made in full inspiration 
except in the asthenic t\^e, where they were taken in complete 
expiration.^ 

‘ The purpose of this procedure is to get the various obliquiUcs of the heart shadows 
as nearly identical as possible and as small a variation in angle as possible, the aver- 
ages in our examinations extending from 33 to 48, a variation of but 15 degrees. 
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Tracings were drawn from the radiographs obtained in this way 
and the following measurements of the cardiac shadow were made: 

1. Transverse diameter — obtained by adding: 

(а) Maximum deviation to the right from the midline; 

(б) Maximum, deviation to the left from the midline. 

2. Total length measured from the junction of the right auricle 
and aorta to the apex. 

3. Diameter of the base measured at right angles from the long 
diameter to the most distant point below on the right and to the 
junction of the auricle and ventricle above on the left. 



I'lG. 9. — Diapram iiidicatinp tlic standard measurements and radial values of tlic 
licart of the hyposthenic habitus. 


4. The angle formed by the intersection of the transverse and long 
diameters. 

5. hlaxiraum width of the aortic arch at the second rib. 

0. Width of the pulmonic fields measured at the level of the dia- 
phragm. 

7. Length of the pulmonic fields measured from the apex above 
to the highest point of the diaphragmatic curve. 

S. Itadius of the right auricle. 

9. Radius of the left ventricle. 

Measurements Nos. 1 to 7 inclusive are called the standard 
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measurements to which, it is desired to add measurements Nos. 
8 and 9, a measurement hitherto not described. To obtain the 
radius, for example, of the right auricle three tangents are first 
drawn -to the right auricular curve (Fig. 6). Then perpendiculars 
drawn from the points where these tangents touch the curve, meet 
at a point which is approximately equidistant to any point on 
the curve, and a line drawn from this intersection point to any point 
on the curve constitutes a radius. In a similar manner by drawing 



Fig. 10. — Diagram indicating the standard measurements and radial values of the 

heart of the asthenic habitus. 


tangents and perpendiculars to the left ventricular curve its radius 
may be obtained.® 

The radius of the curve is utilized as an expression of the size of 
the chamber. 

As yet only the right auricular and left ventricular curves have 
been studied for the great majority of changes in the normal and 

^ Rarely the lines so drawn do not intersect at a single point. The error is less 
than three millimeters and negligible. 
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pathological heart are shown here, and it is the changes in these con- 
tours which are the most difficult to read. 

It has been found that the radius of the curve varies with the 
habitus in a certain definite way, and that there is for eaeh habitus a 
certain definite radius (Table II). I^ffien these curves do not con- 
form in their radial value to the habitus the cause of the deviation 
must be sought for in intra- or extraeardiac disease. 


TABLE II. — SHOWING RELATION OF RADIUS OF EIGHT AURICLE AND 
LEFT VENTRICLE TO THE IVIDTH AND LENGTH OF THE PULMONIC 
FIELDS, ANGLE OF OBLIQUITY, CHEST CIRCUJIFERENCE AND MHIIGHT. 


Habitus. 

Hadius 
for right 
auricle, 
cm. 

Radius 
for left 
ventricle, 
cm. 

Width of 
pulmonic 
field, 
cm. 

Height of 
pulmonic 
Geld, 
cm. j 

Angle in 
degrees. 

Chest 

circum- 

ference, 

cm. 

(Weight in 
kg. 

A.sthenie . 

11.5 


11. G 

i 

23. 1 i 

48 

70.2 

45.5 

Hyposthenic 

10.0 


13.2 

23.8 i 

43 

78.7 

57. S 

Sthenic . 

8.9 


14.2 


37 

80.9 

08.0 

Hypersthenic 

7.9 


3-1.4 

22.5 ; 

1 

33. ‘ 

1 

93.2 

, 72.0 


T.A.BLE III.— TABLE SHOWING REL.\TION OF RADII TO WEIGHT FOR 
HYPERSTHENIC HABITUS. 


Weight in 

Radius for right auricle, 

Radius for left ventricle, 

Anglo in 

kg. 

cm. 

cm. 

degrees. 

40 to 50 

8.5 to 8.0 

0.6 to C.2 

30 to 34 

(rare) 

51 to 00 

8.0 to 7.0 

G.2 to 5.9 

30 to 34 

01 to 70 

7.8 to 7.3 

0. 0 to 5.7 

30 to 34 

71 to 80 

7.0 to 7. 0 

' 5.8 to 5.5 

SO to 34 


Note. — A radius for rifilit auricle below 7.0 era. is considered abnormal. A radius 
for left ventricle below 5. .5 cm. is considered abnormal. 


TABLE IV. — TABLE SHOMUNG RELATION OF RADII TO WEIGHT FOR 

STHENIC n.\BITCS. 


Wcifilit in Rncliu.s for right auricle, Itadiiis for left ventricle, 

kg. cm. cm. 

^OtoSO O.otoS.S 7.5to7.0 

.'ll to 00 0.0 to 8.0 7.2toO.S 

,01 to 70 8.8 toS.4 7.0toG.0 

71to80 S.OtoS.O 0.8to0.2 

Note. — -A radius for right auricle below 8.0 is considered abnormal, 
left ventricle below 0.0 is considered abnormal. 


Angle in 
degrees. 

35 to 39 
35 to 39 
35 to .39 
35 to 39 
A nidiu.s for 


TABLE V.— TABLE SHOAVING RELATION TO RADII TO WEIGHT FOR 
liYPO.STHENIC HABITUS. 


Weight in 

Radius for right ouriclc. 

kg. 

cm. 

40 to 50 

ll.Oto 10.5 

51 to 00 

10.5 to 10.0 

01 to 70 

- 10.0 to 9.5 

71 to SO 

9.5 to 9.0 

Note . — A radiu.s 

lor right auricle Ixdow 

for loft Yontrielo fielow 7.0 rrii. is ronsidrn 


Radius for left vcnirirle. .Angle in 
cm. degrees. 

S.-ltoS.O to to 45 

8.2 to 7.0 40 to 45 

8.0 to 7. 4 40 to 45 

7.8 to 7.2 40 to 45 


1.0 cm. is considercfl abnormal. .\ radius 
nbnonn.'il. 
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TABLE YI. — TABLE SHOWING RELATION OF RADII TO WEIGHT FOR 



ASTHENIC 

HABITUS. 

' 

AVcight in 
kg. 

Radius for right auricle, 
cm. 

Radius for left ventricle, 
cm. 

Angle in 
degrees. 

40 to 50 

11.7 

8.6 

46 to 56 

51 to CO 

11.5 

8.4 

46 to 56 

G1 to 70 

11.3 

8.2 

46 to 56 

71 to 80 ■ 

11.2 

8.0 • 

46 to 56 

(rare)- 





Note. — A radius for right auricle below 11.0 cm. is considered abnormal. A 
radius for left ventricle below 8.0 cm. is considered abnormal. 


The first deviation whieh occurs in the heart shape as a result of 
pathological changes in the walls of the heart manifests itself 
roentgenographically by a change in the contour of the cardiac 
profile. Such changes cannot be determined by the change in size. 
Only when well-marked do they produce the characteristic heart 
shapes, as, for instance, the rounded mitral heart and the oval heart 
of aortic valvular disease. 

The distinct bulging of the pulmonic and auricular curves in well- 
marked cases of mitral stenosis or patent ductus is sufficiently 
characteristic to be recognized at a glance, but the beginning enlarge- 
ment of the auricles as a result of obstruction of the pulmonary 
circulation, or beginning enlargement in the early stages of valvular 
disease, or the beginning change in the ventricular walls in arterio- 
nephritic disease can only be determined by an accurate measure- 
ment of the radii of the curves which constitute the profile of the 
heart shape. 

Conclusions. 1. The position of the heart varies with the habitus. 

2. The shape of the heart varies Avith the habitus. 

That habitus must be taken into consideration in estimating 
cardiac size. 

4. That reasoning by analogy the cardiac function, particularly 
as regards muscular tonus, may perhaps vary with the habitus.- 

5. That only by actual measurement of the curves of the heart 
can the changes in contour be made out in early cases. 

0. That the value of the curves varies with the habitus. 

7. That the radial A\alue of the curves of the left ventricle and 
right auricle vary with the habitus. 

8. That the radii measurements arc a more accurate and valuable' 
expression of impending or established change in the architecture 
of the heart chambers than the so-called standard measurements. 
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Diseases of Ciuldren. By Herman B. Sheffield, jM.D., 
formerly Instructor in Diseases of Children, New York Post- 
graduate Medical School. Pp. 798; 238 illustrations. St. Louis: 
C. V. Mosby Company, 1921. 


The arrangement of this book is somewhat different from most of 
the standard works dealing with the subject. There is a division 
into fourteen chapters which on examination are found to be sections 
rather than chapters. For example in the first chapter, which is on 
the Control and Prevention of Disease, the follovdng subheadings 
are present : Nutrition and Infant-feeding; Hygiene and Sanitation ; 
Immunization; Therapy. 

In any book dealing vdth the period of infancy it is of first interest 
to turn to the pages on infant-feeding. It is there that the individ- 
uality of the author can be discovered. There is not much space 
devoted to nutrition in Dr. Sheffield’s book, but probably as much 
as the size of the book warrants. After a theoretical discussion of 
the digestion of protein, carbohydrate and fat, breast-feeding is 
very briefly considered. It is to be noted here that some pediatrists 
would take exception to the statement that it may be necessary to 
remove the baby from the breast because of high fat content in the 
milk. Such high fat percentage is almost always a temporary 
matter, and even then rarely disturbs the baby to any great extent. 
Under artificial feeding of babies it is seen that the author evidently 
believes in low protein in his mixtures, as all the formulas given are 
made from top milk when the infant is under three months of age. 
A rather ingenious arrangement is given for calculating the mixtures 
required, the calculation being made on age rather than on weight. 
The necessity for individualization in feeding is recognized. In 
the tables for feeding older children only the nature of the foods 
selected is mentioned — the amounts are not stated. 


The rest of the book takes up in order the usual diseases of the 
newborn, the infant and the older child. Subjects of recent interest 
are given mention, such, for example, as the Schick test, the toxin- 
antitoxin immunization in diphtlieria and the vitamincs. Certain 
lapses arc noted in bringing some of the chapters up to date. Thus 
in spasmophilia tlie statement is made that it (spasmophilia) is still 
shrouded in mystery, and no reference is made to the question of a 
disturbance of the mineral metabolism in its causation. 

The illustrations in the book arc fair and show a rather large 
number of unusual conditions. 
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Transactions op the American Urological Association. Vol. 

XII, 1920. Pp. 353; 83 illustrations. Baltimore; Williams & 

Wilkins Company, 1921. 

These Transactions contain many valuable and progressive 
papers. Notable among the thirty-six herein published is Eisen- 
drath’s study of "The Relation of Variations in the Renal Vessels 
to Pyelotomy and Nephrectomy;” Barringer’s presentation of 
“Newer hlethods of Radium Treatment of Carcinoma of the 
Bladder and Prostate;” Smith’s “Spinal Anesthesia in Urology.” 

A. R. 


Principles op Hygiene; A Practical Manual por Students 
Physicians and Health Officers. By D. H. Bergey, M.D., 
Dr. P.H., Assistant Professor of Hygiene and Bacteriology, 
University of Pennsylvania. Seventh edition, thoroughly re- 
vised. Pp. 556; 63 illustrations. Philadelphia and London: 
W. B. Saunders Company, 1921. 

This seventh edition brings Dr. Bergey’s well-known manual 
thoroughly up to date. Into it are incorporated many valuable 
public-health lessons learned during the World War. The general 
arrangement and the subjects presented are in the main the same 
as in the previous editions. 

The book has not been prepared merely for medical students 
and practitioners, but also to aid students in architecture in com- 
prehending the sanitary requirements in ventilation, heating, 
water-supply and sewage-disposal. Its chief value, however, lies 
in its simple and accurate presentation of the general principles 
upon which the health officer and the physician work in their 
respective capacities in dealing with conditions which are detri- 
mental to health or which tend to improve health. Furthermore, 
certain chapters, especially those dealing with personal hygiene, 
food and dieting, exercise and clothing will be of considerable 
interest and much value to the layman. 

It is a pleasure to note that throughout the treatise the metric 
system of weights and measures is used. This is far simpler than the 
English system, and although it has been legal in the United States, 
according to Dr. Bergey, since 1866, it is only now coming into fairly 
frequent use in the medical profession. Its adoption by such 
text-books as this will make for its more general use. 

In the appendix are included the United States quarantine laws 
and certain state regulations, and these add considerably to the 
reference value of the work. On tlie whole tlie book deserves the 
hearty welcome which has been accorded previous editions. 

T. G. M. 



910 


REVIEWS 


Operative Surgery. By J. Shelton Horsley, M.D., F.A.C.S., 
Attending Surgeon, St. Elizabeth’s Hospital, Richmond, Va. 
Pp. 721; 613 illustrations. St. Louis: C. V. Mosbv Company, 
1921. 

The many years’ experience of the author has been cr 5 ’^stallized 
in this masterful book on operative surgery. Throughout the text 
the kejmote is the relation of physiology to surgery and the preser- 
vation of the functional ability of an organ when its anatomy is 
necessarily modified by operation. The author lays great stress 
on a proper conception of the biological phenomena as being of as 
great importance as the mere knowledge of surgical technic or the 
ability to perform an anatomically perfect operation. 

The volume does not purport to be an encyclopedia of all surgical 
procedures, but is a selection of those personally found to be of the 
greatest value, although in many instances several operations 
appropriate for different aspects of the same underlying affection 
will be found. Especially, in view of their excellence, mention must 
be made of the chapters on plastic surgery and the surgery of the 
bloodvessel system, in which the author is a recognized master and 
authority, i^stemic surgery is described in the various chapters 
in a style easily readable, with the description clear and quickly 
comprehensible and with sufficient discussion of the variations of 
conditions and complications to be met. In addition to the chapters 
on systemic surgery there are sections dealing with technic, compli- 
cations, drainage, transfusion, incisions and the general principles 
of operative surgery. The book is splendidly and profusely illus- 
trated. The volume will take its place at once in the front rank 
of the text-books on operative surgery. P. F. W. 


Hiseasks oi’ the tiKix. By J. M. II. MacLeod, M.D., Phy.sician 
for Diseases of the Skin, Charing Cross Hospital; Physician for 
Diseases of the Skin, London Hospital for Tropical Diseases; 
Phy.sician to the Skin Department, Victoria Hospital for Children; 
Lecturer on Dermatology, Charing Cross Medical College and 
London Scliool of Tropical jMedicinc; formerly editor of tiic 
Brithli Jnurual of Drrmafnhg!/; Vice-President, Dermatological 
Section of the Royal Society of Medicine; iMembre dc la Societe 
Franf,'aisc de Dermatologic; Corresponding Member of the 
American Dermatological Association. Pp. 1307; 23 illustrations 
in color and 43') figures in black and white. New York: Paul 
B. Iloeber. 1921. 

MacI/EOD, after a thorough and complete understanding of t!)c 
normal histologA' and pathological change.s that occur in the skin. 
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has completed an excellent text-book on dermatology. It is unusual 
for one author to have written extensively in book form on the 
pathology of the skin, and in addition a text-book on dermatology 
covering all phases of this important subject. 

MacLeod’s work both as to illustration and text is monumental, 
as very few books on dermatology have attained this proportion 
and completeness. 

The preliminary portion of the subject is unusually well covered— 
158 pages of text help the reader in the elucidation of the individual 
diseases. Classification of the various diseases has again, as in other 
text-books on the subject, proved difficult, as the etiology of so many 
dermatological conditions is as j^et unfathomed. 

The diseases of the skin are described under the following headings : 
Congenital affections of the skin; cutaneous affections due to cold; 
cutaneous aft'ections due to heat; cutaneous affections due to sun- 
light; dermatitis due to electricity, roentgen rays and radium; 
dermatitis due to local irritants; cutaneous aft'ections due to strepto- 
cocci, to staphylococci, to fungi, to bacilli, to protozoa (syphilis), 
to animal parasites; pruritus; erythemata; urticaria and allied 
conditions; drug eruptions; lichen; eczema and rosacea; scaly 
affections; A^esicular and bullous affections; lupus erythematosus; 
mycosis fungoides; affections of the cutaneous bloodvessels; anom- 
alies of pigmentation; atrophies of the skin; affections of the hair, 
of the hair follicles, of the sebaceous glands, of the sweat apparatusj 
of the nails, of the lips and mouth; benign neoplasms of the. skin; 
malignant neoplasms of the skin; pseudoneoplasms of the skin and 
tropical aft'ections of the skin. 

The photographs are excellent, the illustrations in color good, but 
some are of a rather vivid hue. 

The volume is a credit to the author and the publisher, and can 
be thoroughly recommended as one of tlie best works on derma- 
tology extant. F. C. Tv. 


The Treatment of Acute Infectious Diseases. By Frank 
Sherman Meara, M.D., Th.D., Professor of Clinical Medicine, 
Cornell University Medical College; Consulting Physician to 
Bellevue^ Hospital, New York; to the Mountainside Hospital, 
Montclair, N. J.; to the !MorristoAvn Memorial Hospital, Morris- 
town, N. J., etc. Second edition, revised. Pp. 806. New York: 
The Macmillan Company, 1921. 

A REVISION of the original text has been made to accommodate 
the many changes necessitated by the increase in the knowledge of 
certain of the acute infectious diseases, such as measles, streptococcus 
pneumonia and meningitis. The results of epidemics in the military 
camps have added to the literature much information of value. 
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The author has added in addition descriptions of the more common 
acute infections of the upper respiratory tract, such as coryza, 
tonsillitis, larjmgitis and tracheobronchitis and a chapter on acute 
pleurisy. Encephalitis lethargica and trench fever have been 
added and rat-bite fever and Rockj'^ Mountain spotted fever have 
been revised. It was thought advisable to retain the chapter on 
grip, although a new chapter was devoted to epidemic influenza. 
The book is well written, well arranged and convenient for reference. 
The references to the literature are given in footnotes on each page 
as they occur. There are at times direct quotations of the original 
reference. A complete, systematic summary is added to each 
chapter. Containing as it does the essence of the text set forth in 
the briefest form, but still containing the most important points of 
information, the book becomes an invaluable, hand,v reference for 
the busy practitioner, while the completeness of the text renders 
it an important addition to the library as a source of more detailed 
and recent information. The reproduction of many prescriptions 
and the descriptions of non-medicinal methods contribute to its 
value as a therapeutic guide. A. E, .S, 


Georoe Miiler Sternberg: Biograpiiv. By his Wife, 

M.\RTnA L. Sternberg. Pp. .331. American Medical Associa- 
tion, 1920, 

The American Medical Association is to be congratulated in a 
departure from polic\’’ when it published Sternberg’s Biurjraphjj. 
In this volume is reviewed, by his widow, the life of a man who 
helped in a large measure to make American medicine and its liis- 
tory. The story is intensely interesting, because Dr. Sternberg’s 
career was full of hard work and achie^’ement. hlrs. Stenibcrg tells 
entertainingly of his days spent at military posts combating cholera 
and yellow fever; of his pioneer bacteriological work, and of his 
activities as Surgeon-General during the Spanish-Amcrican War. 
3'he conquest of yellow fever is one of the great episodes in medicine. 
Three names are suggested in this connection: Sternberg, Reed 
and Gorgas. It is fortunate to have such an excellent biography 
of the first member of thi.s illustrous trio. T. G. .S. 
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Manipulation of Stiff Joints.— Jones {Jour. Orlliop. Surg., 1921, iii, 
385) says that one of the difficult problems presented to a surgeon 
is the decision as to when a stiff joint is to be moved and when it is 
to be rested. A painful joint which is rigid in all directions is the 
seat of an arthritis, while a painful joint which is rigid in certain direc- 
tions only, movement being normal in others, is free from arthritis but 
subject to adhesions. Adhesions may be divided into two groups — 
intra-articular and extra-articular. Adhesions are avoided by the 
early and safe resort to active and passive movements. These move- 
ments should be practically painless and should consist mainly in 
assisting the patient to move his own joints. Light adhesions may be 
broken down under gas; if strong and resistant, full anaesthesia is best. 
The joints should be moved through the full anatomical range unless 
adhesions are very firm. Tlie pump-handle method as applied to the 
breaking of adhesions or the practice of passive movements is to be 
avoided. Voluntary efforts, however, can be repeated with advantage 
as often as the patient can be persuaded to make them. If effusion 
should take place in a joint after manipulation, it is strongly suggestive 
of the rupture of intra-articular adhesions. If the range of movement 
is diminished by use and exercise the joint requires rest. If even in the 
presence of pain the range of movement is increased by exercise, rest 
is contraindicated. 


Some Aspects of the Mechanism of the Human Foot in Walking.— 
Gibson (Jour. Orihop. Surg., 1921, iii. 1.58) says that the foot is essen- 
tially a kinetic mechanism and that the term “arches” applied to the 
various parts of it is not so accurate nor so significant as the term 
“ springs.” 'Without entering deeply into the mechanics of springs it is 
evident that the more flexible the material the greater will be the 
power of the spring to convert a vertical impulse into a horizontal 
deformation — the larger it is the greater the amount of such conversion. 
One other quality is a prime necessity in a spring, namely, strength. 
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In the human foot there are two springs but not with independent 
action. The outer spring is made up of the following bones: os calcis, 
cuboid, fourth and fiftli metatarsals. The inner spring is made up of 
the os calcis, scaphoid, the three cuneiforms and the first three meta- 
tarsals, especially the first. In both cases the point of maximum 
convexity of the spring is supported by a tendinous sling whose upper 
attachment is to the bones of the leg. The peroneus longus is on tlie 
outer side, the tibialis posticus on the inner side. 


Fractures of the Elbow in Children.— Stone (Jovr. Ortliop. Svrg., 
1921, iii, 395) says that reduction should be attempted with the 
elbow fully extended if necessary. The elbow is then held flexed mid- 
way between pronation and supination by strapping the vwist to the 
shoulder with adhesive plaster and adding the support of a sling. The 
flexed position should be maintained for two weeks. Then a change to 
a right-angled splint for at least three weeks then, finally, a sling for a 
week as a safeguard against accident before natural use in play. 
Passive movement is either useless or harmful, or not only the synovial 
cartilage but the large masses of epiphyseal cartilage tend to prevent 
rought jagged ends from traumatizing the delicate synovial membrane. 
The two causes of limitation of motion after elbow fracture in children 
arc spasm and deformity. Spasm indicates one thing, that motion 
wouhl cause pain — nature demands rest till spasm is gone. In deformity 
the limitation is clean-cut — definite, comparable to the stopping of a 
door by an obstruction. Primarily the deformity is bony, in part the 
result of imperfect reposition of the fragments, in part of callus forma- 
tion. Secondarily there may be all sorts of ligamentous and muscular 
readjustments which limit motion. In overcoming deformity the 
decrease in the size of the callus, the gradual absorption of bony projec- 
tions and adaptive changes are the essential factors. One group of cases 
requires open reduction, namely, those in which the epiphysis of the 
external condyle has been detached and has turned turtle. The slightly 
concave fractured surface points upward, outward and backward. 
The articular surface lies in contact with the fracture line at the lower 
end of the shaft. In epiphyseal separations about the elbow joint the 
roentgen-ray may often be wholly negative. The diagnosis must be made 
by history, the disturbed function and local tenderness. Volkmann's 
ischemic contracture is one of the most serious and distrc.ssing compli- 
cations of elbow fractures. Any muscle deprived of its blood supply 
for a ])criod of six hours undergoes degenerative changes from com- 
plicated muscle, cell to low-grade scar tissue. Contraction of the scar 
causes flexion of the muscles. 


Reconstructive Surgery of Traumatic Foot and Ankle Deformities.— 
(,'oTTON (Jour. Orlhop. Surg., 1921, iii, 190) says that the functions 
of the foot in order of their importance are to support the body weight, 
to give attachment to the muscles of the legs and foot, to act as a lever 
in progression, to furnish the spring movements in walking by pennitting 
lateral ;ind up-and-down movements. Traumatic deformities of the 
foot and ankle which interfere with the normal function may be caused 
by injury or infection of the bones of the leg or ankle joint, bone.s and 
joints of the tarsus: injury or infection of the muscles or tendons, injury 
to nerves supplying motor function to mu.scles of the leg .and foot. The 
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most common cause of traumatic weak foot is unreduced P ott s fractui e 
— the most common variety is fracture of the fibula about three inches 
above the external malleolus. This type when unreduced gives us the 
typical traumatic flat foot. It is necessary to restore the alignment of 
the foot to the leg, to put the foot back in gear with the leg. This 
can be brought about by osteotomy of the tibia and fibula above the 
old fracture or by refracturing the bones at the site of the old fracture. 
Another type of deformity is due to unreduced fracture of the lower end 
of the tibia extending into the ankle joint an acquired talipes equino- 
varus. The simplest method of treatment is by tenotomy of the 
tendo Achillis and other resisting tendons or fascia and wrenching, 
combined with osteotomy of the tibia and fibula above the ankle joint. 
Another common cause of deformity and prolonged disability of the 
foot is fracture of the os calcis. The lateral deformity of the fracture 
with the shortening of the tissues on the outer side of the ankle and of 
the peroneal tendons furnishes the pathology for the clinical condition 
of rigid weak foot. The prophylactic treatment is the reduction of the 
fractured os calcis by manipulation with furnishing of proper support 
"to the foot when weight-bearing is begun. When the condition has 
developed the treatment is practically the same as that of rigid weak 
foot. The principles used in the treatment of osteomyelitis with deform- 
ity are, first, the thorough operative removal of the diseased bone by the 
cone method with correction of the deformity by osteotomy, followed 
by frequent cleansing of the wound and prevention of pocketing. The 
weight-bearing function is the first object of all treatment. Unnecessary 
risks and fanciful operations should be tabooed. 


Non-operative Treatment of Scoliosis,— Traslow {Jour. Orthop. 
Stirg., 1921, iii, 228) says that successful treatment of structural 
scoliosis must depend upon a clear understanding of the elements of 
deformity and the lessening, if not complete elimination, of all of them. 
Uniform and regular measurement and numerical record of the elements 
of deformity are important as guides to continuance of treatment and 
as indicating elements most needing correction. A balanced use of 
corrective plaster-of-Paris jackets, of retention braces and of internal 
exercises is essential in satisfactory results. The position of the patient 
when the plaster jacket is applied is responsible for improving body 
posture and shoulder carriage; the successive paddings are for care of 
the spinal deviation and rotation. The essentials of a retention brace 
are ability to hold correction attained, application by the patient with 
reasonable accuracy, extensibility and lateral compressibility to meet 
normal growth and progressive deformity decrease; mechanical self- 
correction by the brace seems possible but not yet fully attained. 
Gymnastic exercises must be progressive, intensive and with a minimum 
of erect weight-bearing. They must aim to correct all of the elements 
of deformity, especially that of rotation. Starting positions other than 
standing facilitate these ends. Retention of deformity correction 
attained must be maintained while exercise is developing natural mus- 
cular support. Artificial support may gradually give way to natural 
support. The paralytic scoliotic must receive a larger proportion of 
artificial support than will be required for those not paralyzed in trunk 
muscles. Internal splinting by operative bone fixation may also be 
necessary in severe paralytic cases. 
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Etiology of an Outbreak of Infectious Diarrhea.— Weiss (Arch. Ini. 
Med., 1921, xxviii, 37) states that out of 422 cases of diarrhea occur- 
ring in the autumn of 1918 in the A. E. F. at the St. Anne Barracks, 
Nantes, only 15 required hospital care. Eight of these were available 
for study and from 7 a Gram-positive micrococcus was isolated from one 
or more sources — in 4 cases from the feces, in 6 cases from the urine and 
in 1 case from the blood. The eighth case, the only negative one, was 
convalescent. The author describes the organism carefully and shows 
the identical manner in which the various strains react on fermentation 
mediums and with serum agglutination tests. He was able, also, to 
produce diarrhea in Macacus rhesus monkeys by feeding them the 
organism, and in a number of these cases the disease proved fatal and 
the organism was recovered at postmortem. A monkey actively 
immunized by a polyvalent vaccine made from these cultures was 
subsequently resistant to infection. The author concludes that the 
eiddence presented suggests the etiological relationship of the organism 
described to infectious diarrhea in the outbreak studied. 


Modem Methods in Handling Hospital Statistics.— Pearl (Bidl. 
Johns Hopkins IIosp., 1921, xxxii, 1S4) shows the value of and 
need for careful statistical investigation of medical data in a 
modern hospital. He gives the functions of a statistical department: 
(a) Assembling and tabulating routine statistical data; (li) organization 
of special department records; (c) consultant service (of expert statisti- 
cian to persons publishing papers); (d) research (special biometrical 
investigations). He discusses the hospital records and points out the 
commonest defects: “The advantages of this method of preserving 
histories (the so-called 'unit system’ of case histories) over the far more 
common system of binding them in great \'olumes in numerical or 
temporal sequence are so obvious as not to need detailed e,xpo.sition. 
Such a method is really essential.” The modern system of me- 
chanical tabulating and indexing is described whereby reeords arc 
transferred, by means of a machine called a “key punch,” to cards, the 
record on the card appearing as a scries of punch holes. Then by means 
of another machine, known as a "sorter,” the punched cards can be 
mechanically sorted at a rate of 2.50 cards per minute into any desired 
arrangement. The pertinent cards thus sorted need only be run again 
through another machine, known ns a “tabulator” and the results 
relative to any desired category of infonnation will Ik: mechanically 
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counted and tabulated. The organization of the card forms is shown 
and fac-similes are produced of (a) the primary card, (b) the secondary 
card, and of (c) five special cards (now in use in the Brady Urological 
Clinic of the Johns Hopkins Hospital). The statistical department 
in a modern hospital should consist of a chief statistician, an assistant 
statistician and four clerks. He details the material equipment needed. 


The Intravenous Administration of Calcium Acetyl Salicylate.-— 
Campbell {British Med. Jour., July 9, 1921, p. 37) states that acetyl 
salicylic acid is in part decomposed into salicylic acid and absorbed as . 
salicylate — that part is taken into the blood stream unchanged. The 
salicylate formed from it exercises its usual antipyretic action on the 
tissues. The undecomposed molecule is responsible for the analgesic 
action in headache, neuralgia, etc. It occurred to Campbell that the 
analgesic action could be greatly increased if the drug were injected 
directly into the blood stream, thus avoiding decomposition in the 
alimentary tract. Since acetyl salicylic acid is only slightly soluble, 
calcium acetyl salicylate was used. The results more than fulfilled 
expectations; the pain is relieved in one-half to three-quarters of an 
hour and the effect persists for several hours and in some cases for days. 
Among the painful conditions that yielded to this new therapy were 
sciatica, acute rheumatism, tabes dorsalis, interstitial keratitis, acute 
iritis, arsenical neuritis, dysmenorrhea, etc. It is noteworthy that one 
patient who was unable to take sodium salicylate or acetyl salicylic 
acid by mouth was promptly relieved by calcium acetyl salicylate by 
vein. 


The Salicylates. XIII. The Liberation of Free Salicylic Acid from 
Salicylate in the Circulation. — It has been claimed that the absence 
of a right-sided valvular endocarditis is due to the antiseptic qualities 
of free salicylic acid liberated in the right heart by virtue of the greater 
carbon dioxide content of the venous blood; that the occurrence of 
initial endocarditis is associated with the greater alkalinity of the 
arterial blood, which cannot liberate free salicylic acid and conse- 
quently does not possess antiseptic qualities. Although Hanzlik 
{Jour. Pharm. Exp. Thcrap., 1921, xvii, 385) admits that this view is 
not compatible with the modern conceptions of the mechanism of 
neutrality regulation of the blood, he thought it desirable to put it to 
a test. Animals were injected with salicylate and were subjected to 
the most favorable conditions for reduction of the alkalinity of the 
blood, mainly by means of fatal asphyxia. But first it was necessary 
to determine the degree of acidity necessary for the liberation of free 
salicylic acid from salicylate in vitro. It was found that free salicylic 
acid is demonstrably liberated from the sodium salt at a low degree of 
acidity, one whose hydrogen-ion concentration corresponds to pH = G.7; 
more definitely at pH =6.5. The presence of 25 per cent serum or 
plasma in salicylate "buffer” mixtures prevents the liberation of free 
salicylic acid at tlie high degree of acidity of pH=5.9. Therefore it is 
improbable that free salicylic acid could be demonstrated in the circu- 
lation during life. This was fully confirmed on animals subjected to 
fatal asphj^ia whose cardiac and arterial bloods were rendered very 
slightly acid (pH =6.8 or 6.9). Consequently the theory that free 
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salicylic acid liberated Ijy virtue of the greater CO 2 content of tlie 
venous blood of the right heart exerts an antiseptic action and prevents 
the development of a right-sided auriculoventricular (tricuspid) endo- 
carditis in rheumatic fever is untenable. An explanation of the 
phenomenon must be sought elsewhere. 


The Action of Drugs in Infection. — I. The Influence of Morphin in 
Experimental Septicemia. — ^Krafi’ and Leitch, {Jour. Pharm. Exp. 
Tlip.nq^., 1921, xA'ii, 377) report that moi-phin lowers the resistance 
of rabbits toward septicemia produced by Streptococcus hemolyticus. 
Just how this decreased resistance is brought about they fail to deter- 
mine, but suggest that the harmful influence of morphin is due to 
several factors: Inhibition of phagocytosis, increase in intestinal 
stasis and a depression of body temperature, of metabolism and of the 
body defence. While there can be no doubt of the value of the sedative 
action of moiphin in certain non-inflammatory conditions tlie authors 
are conAunced that opium and its derivatives must be prescribed with 
great caution to those patients who are suffering from diseases associated 
with inflammation. 
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Feeble-mindedness in Hereditary Neurosyphilis.— Raeder (Arn. 
Jour. Di<i. Children, March, 1921) studied thirty children ranging in 
age from Rvo to sixteen years. In either one or both parents tliere was 
a ])ositive Wassermann reaction on the blood scrum. Alost of the 
parents had neuro.syphilis usually of the paretic type. Either blood 
serum or blood senun and spinal fluid Wassermanns were made, in 
all thirty cases. Of these nineteen showed a definitely positive Wasser- 
miinn reaction. With few exceptions the older children or those born 
nearest the time of the parental infection showed a positive Wassermann, 
while the younger and farthest removed showed a negative Wasser- 
niann. On twenty-two of the thirty children spinal fluid was obtained 
and in four of the.se a positive Wa.sserinann reaction was returned. 
I’.sychometric examination of these children showed p.sychic steps corre- 
sixmding to the grades of physical defects. Mental deficiency in con- 
gi'iiitally syphilitic children of not feeble-minded parents is usually 
due to syphilis. 


The Electrocardiogram in Normal Children.— Seiia.m {Am. Jour. 
Dh. Children, Alarch, 1921) found tliat in the premature in the first 
thnv months of life the normal clcctroc.ardiogram indicates that there 
is a right ventricular preponderance. At about the fourth month the 
R] becomes longer than the Si, and from then on the ventricular com- 
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plex approaches the adult type of curve. In general the average height 
of deflections in children are greater than in the adult. Except in the 
premature satisfactory records showing all the deflections seen in the 
normal adult electrocardiogram can be obtained during any period of 
childhood. The P is higher in childhood than in the adult in all three 
leads except in the premature. It was absent in only two cases of this 
series. It was found electronegative in eight records. The Q plays a 
prominent part in the electrocardiogram of childhood. It is larger in 
Leads II and III. Altogether it adds confirmatory evidence that there 
is a right ventricular preponderance in the first few months of life. The 
R in Lead I during the first few months of life is lower than at any other 
period, but in Leads II and III it averages higher than in the adult. 
The increase of PI corresponding with the decrease of S in Lead I is 
also an indication of a right ventricular preponderance during the ear- 
liest periods of life. The S deflection is the most characteristic and dis- 
tinctive of the ventricular complex in childhood. In Lead I it is both 
relatively and absolutely higher in the first three months than in 
any other period of life and in the other leads it is relatively higher 
than in the adult. The T is very susceptible to external influences in 
the child and therefore its height is unreliable. In the first ten days 
it is quite frequently absent. After that it is quite constant. It was 
found inverted but only during the latter part of childhood in 15 per 
cent of the readings. The general impression that the younger the child ~ 
the more frequent the arrhythmias was not confirmed by the electro- 
cardiogi’aph. The younger the child the faster the pulse and the faster 
the pulse the less frequent the arrhytlunia. In the newborn the average 
difference between the highest and the lowest pulse periods was 
second. Whereas in the older children from six to thirteen years of 
age the average difference was 4 seconds. In the period of infancy 
no sinus arrhytlunia occurred, while in the school age 47 per cent 
showed it. The transmission time in children is, on the whole, of ' 
shorter duration than in the adult. In the newborn the auricular 
activity occupies an average of 0.18 second, whereas in the last period 
of cliildhood it consumes an average of 0.19 second. In the adult the 
R interval averages 0.18 second. In the newborn it averages 0.21 
second and gradually increases until at the school age it averages 0.34 
second. In the adult the average for RT phase is 0.36 second. 


Safety-pins in the Stomach. — ^Jackson and Spencer (Jour. Am. 
Med. Assn., February 26, 1921) report two cases in which the pins 
were removed by mouth without anesthesia. Discussing foreign bodies 
in the alimentary canal they say that in most cases foreign bodies that 
have reached the stomach without having been pushed down will pass 
harmlessly through the intestinal tract. Enough exceptions arise that 
make it necessary to watch the foreign body at frequent intervals by 
fluoroscopy until the foreign body is passed. During this time no change 
should be made in the diet and laxatives are not to be given. Open 
safety-pins have been passed by rectum, but removal from the stomach 
bj” mouth is advisable where the pin is so large relatively to the size 
of the patient that there is some do\ibt that it will pass, and also when 
waiting for from three to eight weeks has demonstrated that the pin 
will probably not pass. There is little likelihood that a foreign body 
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will be regurgitated. The safest and best method is by peroral gastros- 
copy. When a skilled endoscopist is not available external operation 
by a skilled surgeon is safer and more successful. "l^Tien a number of 
bodies is in the stomach, as frequently happens in the insane, external 
operation is the best procedure. 


Physical Defects in Children.— Emerson (Am. Jour. Dis. Children, 
March, 1921) examined 607 children. He found that children reported 
to be sufficiently well to attend school and to engage in the activities 
of normal children were found to average 5.2 physical defects of all 
kinds and 2.5 of nasopharyngeal defects. Children brought to a hospital 
clinic for examination and treatment showed an average of 6.8 general 
defects and 3.5 nasopliarjmgeal defects. The distribution of defects 
according to age was remarkably uniform. In each group studied the 
largest number of children were between the ages of seven and nine 
years. These years showed the greatest average number of defects in 
the Massachusetts General Hospital group as 7.2, but in the Little 
Wanderers’ Home group the highest average number of defects, 6.0, 
was found from ten to t\velve years. Only nine children in the 602 
were free from defects. Tlie nasophar^mgeal defects appeared in a 
large number of cases and also totaled a greater number of defects 
than any other group. 


Stigmata of Predisposition to Bone and Joint Tubercle.— Rivers 
(British Jour. Dis. Children, October to December, 1920) says that 
denial or neglect of intrinsic predisposition to bone and joint tubercle 
betokens not only the lack of clinical insight but an unfamiliarity with 
the literature. It would seem that a part of such a predisposition is 
not due to a single undefined susceptibility but was multiform and 
made up of several abnormalities acting probably by meclianical facili- 
tation of infection or else associated with other undiscovered abnor- 
malities acting in a like manner. For the facts, and findings concerning 
pigmentation, ichthyosis, nasal defect and mental unsoundness they 
are best explained in the light of intrinsic contributory causes. Tlicrc 
are obviously several practical bearings, diagnostic, prophylactic and 
others. There is also a eugenic aspect which is rather important. The 
author feels that no tuberculous ichthyotic, unless of great intellectual 
attainments, and no tuberculous mental defective, should be allowed to 
reproduce. 

Roentgen-ray and Tuberculosis in Infants and Children.— O’Brik.n 
and .'\mes (Jour. Am. Med. Assn., May 28, 1921) studied forty-four 
infants and children. Tlicy found that the von Pirquet and intra- 
cutancous skin reactions were reliable tests of infection widi the tubercle 
bacillus and tlie number of positive reactions increases from infancy up 
to childhood, all tlicir patients over ten years of age reacting. In 
twenty-six of tliirty-six positive skin reactions the roentgen-ray dis- 
closed* the site of infection to be intratlioracic. D’Espinc’s sign as a 
clinical index of tuberculosis of the bronchial lymph glands is of rela- 
tive value, being elicited only eleven times as against rocntgen-niv 
evidence of tuberculosis in twenty-eight case.s. Three ca.scs of positive 
sputum were found in fourteen diagnoses of chronic jiuhnonary tubercu- 
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losis. Fourteen cases of chronic pulmonary tuberculosis of the adult 
type were found. Fifteen cases that were negative clinically showed 
definite roentgen-ray evidence of structural changes of tuberculous 
infection. This raises the question as to whether these children are not 
liable to develop clinical tuberculosis, and they should be watched 
carefully and roentgen-rayed frequently. 

Exercise Tolerance of Children with Heart -Disease as Determined 
by Standardized Test Exercises.— Wilson {Jour. Am. Med. Assn.., 
June 11, 1921) found that the circulatory reactions after test exercises 
in 4.5 normal children and in 116 children with heart disease confirmed 
the results of the study of a previously reported group of 20 normal 
children. A working table was formulated of standardized test exer- 
cises followed by normal systolic blood-pressure curves without symp- 
ptoms of dyspnea and fatigue. It w^as standardized from an analysis 
of the reactions of an average group of 65 normal children according to 
age, weight and height. The degree of distress and type of systolic 
blood-pressure curve following the standardized test exercises was used 
as a gauge in estimating the exercise tolerance of children with heart 
disease. Of the 71 children having definite organic heart disease with- 
out symptoms of insufficiency, 69 per cent had a normal tolerance for 
standardized test exercises, 29 per cent had fair tolerance and 2 per 
cent had a poor tolerance. In children with chronic organic heart 
disease, exercise tolerance tests give important and useful information 
which may be utilized as a scientific basis for intelligent regulation of the 
cliild’s activities. The observations resulting from this investigation 
would seem to indicate that the fear of exercise is unwarranted and that 
a wider latitude may be permitted with safety. 
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Pregnancy Complicated by Pyelitis. — Baughman (Am. Jour. Obsi., 
February, 1921, p. 436) reports three cases of pregnancy complicated 
by pyelitis. These patients were under observation for a considerable 
time, were treated by lavage of the pelvis of the kidney and pyelo- 
grams were taken from time to time as the pelvic size changed. They 
were private patients treated in a private hospital. The first was a 
multipara who, during her second pre^ancy, had slight nausea at first, 
which later became severe, vdth persistent vomiting. There was pain 
over the alidomcn and back, with the greatest tenderness over the right 
kidney. There was no elevation of temperature and the urine obtained 
by the catheter was acid, with a few pus cells. The Bacillus coli com- 
munis was found on examining the urinary tract, and the patient was 
treated by irrigation of the pelvis of the kidney. This was followed by 
increased appetite and improved general condition, and at the fifth 
irrigation a pyelogram of the kidney was taken. This showed great 
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distention of the right kidney, pelvis and ureter; moderate distention 
of the left pelvis and ureter. Both ureters were kinked and tortuous. 
At the sixth irrigation the patient suffered considerably; her appetite 
was impaired and she was nauseated. Labor was accordingly induced, 
and after the birth of the child five irrigations were given, the first 
fourteen days after delivery. The patient passed through an attack 
of cystitis, wliich was treated by daily irrigation of the bladder, folloAved 
by instillations of mercurochrome. The patient ultimatel^^ made a com- 
plete and satisfactory recovery. The second case was that of a primi- 
para who had severe pain in the back and right side and a temperature 
as high as 104° F. There was frequent urination followed by burning 
sensation. Tliree chills occurred in one day. The leukocytes were 
16,000; the urine was acid, with a trace of albumin and some pus cells. 
During the acute attack the patient suffered from nausea. After three 
irrigiitions of the bladder the patient seemed better, but after the fourth 
there was much nausea for two days. The fifth irrigation was gi\-en 
with mercurochrome, which seemed very little irritating, and it was tlien 
possible to make a picture of the kidnej’^s. This showed the left pelvis 
and ureter' moderately distended, the right pehds and ureter more 
dilated than tlie left, the kink in the ureter below the pelvis, but below 
that point there was dilatation. The vertebral column of the fetus was 
shown in such a position as probably to interfere with the emptying 
of the pchfis of the kidney on that side. The patient seemed to improve 
until the ninth irrigation, wlien it was found that the pehds of the right 
kidney was not draining. A pyclogram taken showed moderate tlihita- 
tion of both Icidncy pelves, especially marked on the right side. The 
ureters in the upper part were distorted. After the twelfth irrigation, 
of 2 per cent, of nitrate of silver solution, against the advice of the physi- 
cian the patient went home immediately after the irrigation. She 
sufi'ered considerable pain and had a restless night. Labor began, the 
child was born asphj-xiated, was resuscitated with difficult^’, but died a 
few hours later. Eleven days after delivery irrigation was again resumed 
with a fairly good result. A pyelogram showed ureters normal, the left 
pelvis in good condition, the right pelvis of the kidney only partially 
filled, with accumulation of solution in the calyces. It was thought 
that possibly the right kidney was smaller than the left. The patient’s 
general condition was good. His third case was that of a multipara 
who suffered from severe nausea and vomiting for a period of ten days. 
There was pain in tlie back and abdomen and great tenderness over 
both kidneys, especially the right. Tlie urine was acid, with jnis and 
red blood cells; there was moderate elevation of temperature and mucus 
in the discharges from the bowel. On examination the blood leukocytes 
were SOOO. The patient was considerably improved by three irrigations, 
when she began to have attacks of sweating. After the fifth irrigation 
it was possiWe to take a pyelogram, when tlie right pelvis and ureter 
were found greatly distended. The left was normal. The patient was 
treated with several irrigations, which seemed to jiroduce benefit. 
Following the taking of a pyclogram, vomiting, headache and nausea 
returned to a considerable c.xtent and the e.athctcr was left in the pelvis 
of the right kidney for two hours after one of the irrigations. The 
patient seemed better for the treatment, and as the child was viable 
and tlie pelvis of the left kidney showed signs of bceoming involved, 
labor was induced. The birtli of tlie child was nonnal and fourteen days 
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after delivery the mother again received irrigation, and a pyelogram 
was made. There had been some improvement in the condition of the 
pelvis of the right kidney, and there Avas a kink in the right ureter near 
the pelvis. The patient finally went to her home and another examina- 
tion made later showed a sloAv but definite improvement. Repeated 
examinations during the next few weeks showed that the patient s con- 
dition had reached a point Avhere it was almost normal. These cases 
illustrated the fact that the pelvis of the right Iddney is more often 
involved. In two of these patients the bladder was very constantly 
involved; in one case inflammation of the bladder was occasionally 
present. In two of the cases the colon bacillus was the exciting cause - 
and in one the Staphylococcus albus. The pelves of the kidneys Avere 
almost of the same size as regards right and left. Irrigation seemed 
uniformly useful. Apparently the ureters had been obstructed by the 
pressure of the pregnant uterus because there Avas marked improvement 
after delivery. It Avas interesting to, observe that the right kidney in 
one case Avas congenitally small and that there was "a compensatory 
increase in the function of the other kidney. In the puerperal period 
irrigation Avas well borne as early as tAvo weeks after the birth of the 
child. Fever Avas absent with these patients, Avhich seemed unusual 
in vieAv of the severity of some of the symptoms. Apparently the 
pelvis of the kidney may become greatly distended and yet resume its 
normal condition. In one case 100 cc of urine were obtained from the 
pelvis of one kidney. It is interesting to note that Avhen labor Avas 
induced at a selected time, when the condition of the mother was good, 
that the children Avere bom living. When labor developed without 
induction the child was stillborn. In discussion it was stated that, 
oAving to the mechanical conditions in pregnancy, there Avas frequently 
stasis, folloAved by loAvered resistance, migration of bacteria and infection 
of the kidney. The last usually comes directly from the eolon and the 
bacteria found are colon bacilli. A mixed infection sometimes occurs. 
When the colon bacillus and staphylococci are both present there is 
more resistance to treatment. Good results have been obtained by the 
introduction of the ureteral catheter, leaAung it tAA’^eh^e hours at a time. 
This apparently giA^es better results than irrigation, as irrigation seems 
to increase the dilatation of the damaged kidney. It is A’^aluable to 
vary the position of the patient in treating and studying these cases. 
After recoA^ery has apparently occurred, if the patient has slight dis- 
turbance in the functions of the kidneys and bladder bacteria AAdll often 
be found in the urine. An important cause in the'deA^elopment of infec- 
tion of the urinary tract is retention of urine in the bladder, and in 
these cases care must be taken to aA’-oid that. In local treatment 
nitrate of silver is especially A-^aluable, following thorough irrigation 
Avith boric acid to clear aAvay the urine. If this is not done the silver 
AA'iU not be precipitated by the chlorides. In these cases the ureters, 
Avhere they go into the bladder, are intensely congested, and this is also 
true to a lesser extent throughout their entire course. Nitrate of silver 
is not only a good antiseptic but a A’aluable astringent. After a scA-ere 
labor cystitis and infection of the kidney may dcA’-elop, because of 
mechanical injury during labor. Retention of urine and bad drainage 
from the kidney are usually the important factors in such a case. These 
patients often improA'e A’ery slowly, and it may be necessary to carry 
out treatment energetically and for some time. 
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The Mortality of Parturition.— Davis (Jour. Am. Med. Assn., 
February 21, 1920, p. 523) contributes a paper upon tliis subject. 
Much of his data is obtained from applications for insurance in life 
insurance companies. He draws attention to the lack of suitable 
hospital accommodations for parturient women. He considers the 
midwife a menace and believes that obstetrie surgery and practice 
should be done in tlie homes of patients only under the most favorable 
conditions. Mortality statistics show that for women of the child- 
bearing age, fifteen to forty-five, childbirth is the second greatest cause 
of death. Life insurance records show that, for all women insured under 
forty-five years of age, the diseases of pregnancy and of the puerperal 
state constitute the second greatest cause of death. Nephritis and 
so-called Bright’s disease and childbirth occupy tlie fifth place as to 
causes of death among insured women. A study of 10,000 family 
histories gi^^en by applicants for insurance shows that 1 in ev'ery 1 7.3 
associates the death of a mother or sister or both with childbirth, 1 
in 28.3 with tuberculosis, 1 in 45 with cancer. It is known that a 
considerable pefcentage of these deatlis are inaccurately recollected, 
hence these records are often not accurate in showing the frequency with 
which childbirth is the contributar^' cause of death. 


■ GYNECOLOGY 


UNDER -niE CHAnOB OF 

JOHN G. CLARK, M.D., 

PROFESSOR or OyNECOIXJOY IN THE UNIVERSITY OF PE.NNSYDVANIA, PHILADELPHIA. 

AND 

FRANIi B. BLOCK, M.D., 

INSTRUCTOR IN GYNECOLOGY, MEDICAL SCHOOL, UNIVERSITY 
OF PENNSYLVANIA, PHILADELPHIA. 


New Uterine Suspension Operation, — A review of gynecological 
literature for any given year would not be complete if mention were 
not made of at least one of tlie dozen or so new operations for .suspension 
of the uterus which arc thrust upon the profession every year. One of 
these new operations has been described by Gr.kd (Am. Jour. Ohsl., and 
Gijnrc., 1921, 1, 411), and consists essentially of a subperitoneal shorten- 
ing of the round ligaments. He has performed several hundred of the.se 
operations during a period of eight years, and from a rcriew of one 
hundred cases in which a follow-up study was made, he is convinced that 
his operation eclipses all its predecessors. Such a feeling, however, is 
nither common among inventors of operations. In brief, the technic 
of tlic operation consists of gra.sping the round ligament midway 
between its cornual insertion and the internal ring and jiutting the 
ligament on tension. Immediately below the grasp of the forceps the 
operator picks up tlie anterior layer of the broad ligament with a 
thumb forceps and nips it with a scissors. Beginning at this point, 
vitli the scissors, the incision in tlie anterior layer of the broad liga- 
ment is e.vfcndcd along the edge of the round ligament, until the internal 
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ring of the inguinal canal is reached. In this manner the entire round 
ligament is divested of its peritoneum and the broad ligaments are 
separated. A stitch of linen is then taken in the pillars of the ring, 
which also picks up half of the round ligament as it enters the ring, and 
then with the same suture the round ligament is picked up, inside of its 
denuded area, about one inch from its uterine end and the two points 
of the ligament are brought together by tying the suture. ^ T.he uterine 
end of the ligament is then sutured to tlie pillars of the internal ring 
with a few linen sutures and the intervening redundant portion of the 
round ligament is sutured together and then buried between the layers 
of the broad ligament, all of this being accomplished with the original 
suture. The anterior layer of the broad ligament is then sutured with 
catgut to the posterior surface of the round ligament, burying the 
redundant round ligament and covering all raw surfaces. After the 
procedm’e is performed on both sides the operation is frequently 
supplemented by shortening the uterosacral ligaments or by a ventro- 
suspension by means of a single catgut stitch, so as to be only temporary 
in nature. As a result of the author's investigation into this subject 
he concludes that every case of retroversion of the uterus with symptoms 
requires an abdominal section, and for this purpose the above operation 
is readily performed and is not time-consuming, creates no abnormal 
conditions in the pelvis, tunnels no holes through the abdominal parietes, 
causes no intraperitoneal complications, does not interfere with preg- 
nancy or labor, is devoid of mortality and morbidity, and the final 
results of the operation show 95 per cent of successes which should be a 
very high recommendation. 


Stem Pessary.— The stem pessary is up again for discussion after 
a peaceful slumber for a few years. Tin's time Rawls {Am. 
Jour. Ohst. and Gynec., 1921, I, 499) has studied the end results 
in 117 cases in which a stem pessary was used for one reason or another 
in the Woman’s Hospital of New York and has come to fairly definite 
conclusions. He states that the intra-uterine stem pessary has a limited 
field of usefulness in gynecology. It is applicable to 51.7 per cent of 
cases suffering from either dj'-smenorrhea, sterility, amenorrhea, ante- 
flexion of the uterus, stenosis of the cervix or congenital malformation 
of the uterus. As an operative measure it is applicable to 2.3 per cent 
of patients treated and 1.3 per cent of operations performed in a gyneco- 
logical ward. From its use sequehe other than a temporary rise of 
temperature occur in from 17.G per cent to 21.8 per cent of the cases, 
with a permanent morbidity of from 5.8 per cent to 9.8 per cent. As a 
therapeutic measure for dysmenorrhea tliere is improvement in 77.8 
per cent with relief in 61.1 per cent, and for sterility there is relief in 
23.4 per cent. The intra-uterine stem pessary gives as good end- 
jcsults as other operative procedures for like indications, and from its 
use there is less primary invalidism and no more liability to sequelfe 
or morbidity. The stem pessary should never be used e.\"cept in care- 
fully studied and selected cases, and then the minimum of sequelte 
and morbidity witli the maximum of result will be obtained, as evidenced 
by the careful study which the author has made. 
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Gonococcus Types I.— Hermanies {Jonr. Inject. Bis., 1921, xxviii, 
133) performed absorption tests on 85 strains of gonococci. Forty- 
nine of these were isolated from cases of urethritis, vulvovaginitis and 
ophthalmia by grovdng on ascites agar under the conditions of partial 
tension. The remaining strains were obtained from other laboratories 
and included the “ so-called Torrey strains.” It Avas found tliat the 85 
strains fell into six A^ery distinct serological tj^jes, by far the largest 
number of strains belonging to either type I or II. The agglutinins of 
a serum produced in rabbits by one tj^je could not be absorbed by any of 
the strains forming the other types no matter hoAv highly the serum 
Avas diluted and hoAv much of the groAVth Avas used. The Torrey 
strains from three laboratories established tliemselves as members of 
type I, Avliile of the ten strains received from another laboratory onlj’ 
four fell into tins type. The remaining six formed thb C race of type II. 
Believing that it AA’ould lead to mere assumptions the author makes no 
attempt at all to explain the differences in tjpes of the Torrey strains. 
In a second communication {Jour. Infect. Bis., 1921, x.xix, 11) the 
same author further studied, by similar methods, the thirty-six strains 
forming tjpe II in the original inA'cstigation. It Avas noted that those 
thirty-six strains grouped themselA'cs into four fairly distinct subtypes 
or races. By means of a genealogical table tlie author sIioaa-s graphically 
the antigen complex of the four races of type II, along Avith their inter- 
relation.ships and their probable path of evolution. “Judging from 
analogy the six distinct and separate gonococci types discusscfl in the 
prcA’ious jiapcr may liaA-e sometimes been merely races of one or tAvo 
t.Apes. In the course of cA’olution the common connecting bond Avas 
eliminated and the races became ncAv .species. As the process of varia- 
tion is still going on, and AA'ill continue as long as their living conditions 
are secured, there is no limit to further differentiation. A single clear- 
cut type may, by molecular rearrangement, acquire nc*AV antigenic 
characteristics and split into scA'cral races. Finally, by elimination, 
the.se may be dilferentiatcd into .specie's.” 

Studies on the Pneumonic Exudate.— Having prcA'iously demon- 
strated in cellular material from tl»e pneumonic lung a proteolytic 
enzyme active in eroding tlie surface of Locffler’s blood serum at Fi, 
7.3 to 0.7, Lord and Na'E {Jom. Exper. Med., 1921, xxxiA-, pp. 199, 
201, 207 and 211), in a scries of four articles, further iin-cstigated the 
phy.sieal and biological properties of enzAune. It Avas found that the 
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enzyme remains active after preservation in the ice-box mixed with 
chloroform and toluene for eighteen months as well as at incubator 
temperature before and after heating to 65 C. for one hour, although 
it is only slightly active at room temperature and inactive aftei heating 
at 75° C. for one hour. The activity, persisted when the enzyme was 
mixed with concentrations of sodium chloride varying from normal 
to 32 times normal. No dialysis of the enyzrae could be demonstrated. 
The bile in which type I pneumococci had been dissolved caused no 
erosion of the blood serum. The purulent sputum obtained during 
life and the exudate at autopsy from the later stages of lobar pneumonia 
commonly eroded the Loeffler blood serum, while the cellular material 
obtained from the pneumonic lung in an early stage of lobar pneumonia 
failed to erode the surface until washed with normal saline solution. 
Mixtures of washed pneumococcic cellular material and normal 
human serum failed to erode the blood serum when the amount of 
cellular material was less than one part of cells to approximately three 
parts of serum, whereas erosion did occur when the cellular material 
exceeded this amount in the ratio. The authors believe that these 
observations point to a local fcrmcnt-antifermcnt balance between the 
pneumonic exudate and the human serum m vivo. By washing blocks 
of pneumonic lung and testing the supernatant fluid with the homolo- 
gous antipneumococcus serum it was found that in those cases of 
lobar pneumonia due to the fixed types of pneumococcus (I, IT, III) 
a specific precipitin reaction was obtained. On the other hand specific 
agglutinins for the homologous pneumococcus were wanting or present 
only in small quantity in the pneumonic exudate. The authors con- 
clude that the pneumonic lung contains a soluble substance inliibiting 
agglutination of the fixed types of pneumococci by the homologous 
antipneumococcus serum. 


Mononuclear Phagocytes of the Lung.— Perm ah (Jour. Med. 
Res., 1920-21, xlii, 147) gives a more detailed account of the develop- 
ment of the mononuclear phagocyte of the lung. The same experi- 
mental method was followed as in his first paper on these cells — that is 
the administration of carmine powder in salt solution intratracheal ly 
and along with this tlie use of a vital stain to mark tire endothelial cells. 
Pyrrhol blue and isamine blue were the dyes used. He found that the 
proliferating cell first enlarged in all dimensions, without greatly 
altering its shape, and at this stage it had a great avidity for the dye, 
which at tliis stage appears in granules in the cytoplasm. The cell 
then becomes polypoid in outline and retains only a narrow attach- 
ment to tire vascular lining. Then by ameboid motion the cell passes 
outrvard tlrrough this point of attachment and comes to lie outside the 
vessel wall, and by further migration eventually reaches the air spaces 
of the lung. Its passage through the alveolar lining is elTected in the 
same ryay as its original exit from the capillary wall. The free cells 
found in tlie alveoli were nearly always considerably larger than those 
just developed and in process of migration toward the air sacs. Mitosis 
was very difficult to make out in the preparations studied, but there 
was every e^fidcnce that the process described and photographed by 
IMallory in his work on the skin lesions in measles is identical with what 
goes on in the capillaries of the lung m response to the presence of 
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foreign particulate material. In the latter instance, however, the 
process is less active than that developing in an acute infection such as 
measles. Nothing could be adduced to show there is any specialization 
of the endothelium lining the capillaries. The proliferative reaction 
was localized to the capillaries in the \neinity of the irritating masses 
(carmine) Ijnng in the alveoli. In no instance was there observed 
proliferati'i^e actin't}' oh the part of endothelium' lining the l^junphatics 
of the lung. The migration and fate of the mononuclear phagocytes 
of the lung formed the subject of the third paper of this series (Permar, 
Jour. Med. Res., 1920-21, xlii, 209). This constituted a study of what 
was virtually an acute experimental anthracosis in which the red 
granules of carmine powder replaced the familiar black granules of air- 
borne carbon. The \ntal stain was. useful here, as in the preceding 
experiments, to enable the newly proliferated endothelial phagocytes 
to be identified. They could thus be traced to the air spaces, where 
they phagocyted the free carmine granules, and thence to the terminal 
lymphatics. It is of interest that the cells do not manifest the same 
indifference regarding their point of exit from the air spaces as they do 
to the point of entrance. They showed a tendency to pass into and 
through the somewhat heavier walls of the atria from which thej' have 
eas5’^ access to the finest pulmonary lymph channels. They were then 
traced along the lymphatics to the hilus, and were found in the lymph 
nodes here in small numbers as early as twenty-four hours after the 
introduction of carmine into the lung. It is worthy of nbte that the 
sudden flooding of the air sacs by the carmine powder in suspension is 
dealt with by the same mechanism as is the gradually insufflated carbon 
in anthracosis. 
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Making Morbidity Reports Aid the Epidemiologist.— Kelly and 
Stevens (Public Health Reports, 1921, x.xxvi, 1219), of the Cali- 
fornia State Health Department, describe the method they use for 
securing the greatest aid from morbidity records furnished to the health 
officer. There is constructed for each county a cumulative curve show- 
ing the average of each disease for each geographical unit for the pre- 
ceding five J'ears, and a similar cumulative curve is plotted for each 
disease each week and at once shows where the current curve deviates 
from the average or normal. Index maps show by different colored 
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pins the prevalence above the five-year average and an incidence above 
the preceding year; again a separate map for each disease. Spot maps 
for each disease show all cases for any given quarter of the year; A 
card record is used for comparison over larger periods and gives the 
precise location where control measures are necessary. 

Modern Steam Laundry Processes as a Means of Destroying 
Vermin.— Pierce, Hutchinson and Moscowixz (PtiUic Health 
Re2)orts, 1921, xxxvi, 710) studied this subject witli special ref- 
erence to the utility of laundry methods for the destruction of body 
lice, and conclude their report with the following recommendations; 
“ In view of the foregoing tests there is proposed as a measure in dis- 
insection of woolens a process which not only will disinsect but also 
will cleanse the garment and return it to the owner in good form, 
without undue shrinkage. This process consists of the following 
measures: (la) In the washer run a current of live steam for fifteen 
minutes, revolving the cylinder every five minutes, and discharging 
water of condensation every five minutes. Remove the garments ,and 
shake until almost dry. This requires only a few shakes. (1&) Sub- 
merge in water at 165° F. for twenty minutes, without motion, except 
a few revolutions every five minutes; (2) wash fifteen minutes at 131 ° F. 
in heavy suds and light load; (3) rinse three times, three minutes each, 
at 131° F.; (4) extract; (5) run in tumbler for fifteen minutes, at a 
minimum of 140° F. Live steam (la) or very hot soaking (16) are 
advised only in cases in which there is no heated tumbler (5) available, 
or where the garments are suspected of being contaminated with very 
resistant spore-bearing bacteria. In other words, the usual laundry 
methods for the disinfection and disinfestation are recommended 
because of their added value of cleansing. There can be no doubt that 
the ordinary processes of the laundry will kill all lice and their eggs, 
and probably all insect life. It is proved that woolens can be treated 
at a temperature which will kill lice and bacteria, without undue 
shrinkage — that is 131° F. Wasliing in heavy suds, with motion; 
165° F. soaking, without motion; live steam, without motion, and 
occasionally removing the water of condensation; or diy tumbling of 
wet garments; these do not cause undue shrinkage of woolens.” 

Botulism and Spoiled Canned Food.— The U. S. Public Health 
Service {P7iblic flcalth Reports, 1921, xxxvi 751) reviews a fatality 
from eating home-canned stringbeans which were canned by an 
approved process but which were obviously unfit for consumption. 
A Warning is gii'en that danger is incurred by the use of canned goods 
that are not entirely sound. 


Notice to Contributors. — All communications intended for insertion in the 
Original Department of this JouhnaIi are received only with the distinct under- 
standing that they are conirihuied exclusively to this Journal. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished 
to authors, providing the request for them be written on the manuscript. 

All communications should be addressed to — 

Dr. George Morris Pierbol, 1913 Spruce St., Philadelphia, Pa., U. S. A. 
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